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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 and accounting procedures and 
of various revenue sharing schemes concerning inter-regional telecommunications, 

each time with a given state of the network and its operating characteristics. 

The results of the first simulation runs are reported herein. Contrary the practice 
followed so far in the joint projects by the D.O.C., Sorès Inc. and le Laboratoire 

d' économétrie de II Université Laval, this Final Report of the current phase 
compléments 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 Report 

as comprehensive 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 plans are treated 

in rather general terms. 

The Report is not a comprehensive treatise on telecommunications engineering, 

accounting or, for that matter, Operational Research. Nor does it pretend to 

provide automatically solutions which could pretend to be "optimal" for the 

carriers and/or the regulatory agencies. 

On the other hand  if  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 and political 

objectives of Canada. 
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ABSTRACT 

This Final Report on the First Phase of the IRA Project contains 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 Abstract. 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 benchmarks 

On the other hand one distinguishes "global simulations" involving the model as 

a whole from "local simulation" involving the Accounting Block only: these latter 

simulations accept the results of the Sharing Block and thus implicity those of 

Costing and Operating Blocks and such additional inputs as may be required 

(indicated 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 telecommu-

nications model nor a corporate financing model. 

Apart from the question of joint costs and of joint products 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, bearing 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. 



-  III  - 

RESUME 

Ce Rapport Final de la première phase du Projet IRA contient la première 

description cl' un modèle de la comptabilité des télécommunications inter-

régionales, maintenant opérationnel y compris la programmerie, bien que 

inévitablement pas tout à fait efficace. 

Deux (2) des blocs de ce modèle, le bloc traitant du réseau et du trafic d' une 

part et le "Policy Simulation Block" de l' autre, en pdrticulier 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 modèle vraiment réaliste, mais aussi sur la nature de ses sorties. 

En effet, à part les sorties principales qui concernent principalement l' évaluation 

financière des différents schémas de partage, les différentes procédures de calcul 

des coûts, du trafic et des configurations du réseau etc., un sous-produit 

important du modèle est qu' il quisse servir comme cadre pour la collecte et 

I' organisation des données pertinentes. Les objectifs du modèle se trouvent 

décrits dans le "foreword" qui précède le présent résumé. 

Ce rapport contient également les premiers résultats des simulations. Les ré-

sultats des simulations en question servent: 

- à illustrer les possibilités du modèle; 

- à 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-

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

que le bloc comptable :  ces dernières simulations acceptent le résultat du bloc 

des schémas de partage et ainsi implicitement les résultats du bloc où on fait 

le calcul de coûts et où on traite la configuration du réseau et du trafic ainsi 

que d'autres entrées d' inputs dont on pourrait avoir besoin (indiqué sur les 

organigrammes dans la Section 4). 

Il est ainsi évident que le modèle explore divers aspects des télécommunications 

inter-régionales surtout du point de vue comptable et financier. Ce n'est ni 

un modèle de la demande pour les télécommunications ni un modèle du finance-

ment des corporations. 

A part la question de coûts conjoints et de produits conjoints et autres indivisibi-

lités, le défi 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 l'autre. On se souviendra que les revenus sont générés 

essentiellement par référence au trafic moyen tandis que les coOts sont encourus 

dans une très large mesure par rapport au trafic de pointe. L' inter-relation de ce 

modèle et de ses successeurs avec les modèles de la série HERMES offre aussi un 

intérêt scientifique considérable. 
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1. 	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 important purpose of this Final Report is to identify and evaluate, although 

the latter is a hazardous task, the various 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-à-vis the HERMES Project. The present phase of the Project, closed by 

March 31, 1 974 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 present 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 

names of the specialists involved: 

Corporate and Financial Affairs Directorate of the National Telecommunications 

Branch: 

Mr. J.A. Guérin 

Mr. G. G. Henter 

Miss M. R. Prentis 

Mr. C. Lee has joined the team members by January 1 974 in the place 

of Mr. N. Rasheed who leaves the D. O. C. 

Sorès Inc., Montreal: 

Mr. J. Cluchey 

Mr. O. Eryasa 

Mr. D. Geller 

Mr. E. Manis 

Mr. R. Riendeau 

1 
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Laboratoire d 'économétrie de I  '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. Côté 

Mr. C. Gilles 

Mr. B. Paquet 

Miss R. St-Jacques 
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2. 	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 questions: 

I 	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; 

III 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 might 

be involved here. 

IV It has also been agreed, although this has not been formulated with any 

precision, 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 inter-regional 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 elements 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"). 

HI 
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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 results 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 performance and of social 
costs etc. 

At this point 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 latter 
constitutes the primary if not the exclusive area of interest. 

It will be noted 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. It 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. However, 
there are reasons to believe that some real (i.e. operational and meaningful) 

progress could be attempted here with possibly some conceptual work being done 

already in the coming months. One possibly fruitful avenue to explore is the 

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 
Project. 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-à-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 introduced 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 corresponding trade-offs which are 

meaningful in a number of cases. 

One might 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 through 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 IRA and HERMES groups of models progresses. 

It is to be noted however that, where non-monetary and non-financial outputs 

are obtained it is inappropriate 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 optimal 

solutions against the excessive simplification and rigidity which these solutions 

would require if applied right across the board. 

Whatever the lines of approach finally 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 procedures may be both large and powerful such as the TRANCHE 
modules of the HERMES group of models. 

If  will be noted here that the HERMES group of models is perfectly capable of 

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

equations or inequalities in real or in discrete variables. There is in fact no 

need to develop any additional software. 

However, there is no question of optimization over the system 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 things stand now the model cannot provide any information on the cross-

subsidization between the local and long distance services on one hand and also 
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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, it is 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 telecàmmunications, even withou't going beyond 

this relatively 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 capability, and no data of course, 

for handling 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. If the D. O. C. decides to consider the cross-subsidization 

aspects of the problem they will also have to decide how much effort is to be 

devoted to: 

- going into telecommunications other than inter-regional telecommunications 

properly speaking, that includes intra-regional but toll telecommunications, 

telecommunications between adjacent regions, and finally local services; 

- the conceptualization 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. 



Concerning the internalization of simulations, 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. 
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3. 	RESUME OF THE GENERAL LOGIC OF THE MODEL 

The basic logic 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: 

- Operating Block 

- Costing Block 

- Sharing Block 

- Accounting Block 

- Pol icy :Simu lation  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 provided in 

Section 4 of this Report for the first four Blocks. 

The Policy Simulation Block remains in an embryonic 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 inputs and transmitting to the remainder of the 

mode I . 

The interrelationships 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 participating carrier and for the 

entire inter-regional community. 

The Blocks mentioned above are the main sets of sub-models which are needed in 

this phase to simulate the financial consequences of the various configurations 

of arrangements listed elsewhere in this Report. 

Operating Block  

In this Block the switching and physical network, the traffic configuration (and 

the peak/average relationship), as well as routing patterns are defined for the 

model through data input and manipulation. 



Costing Block  • 

From the information transmitted from the Operating Block and from input cost 

functions, element unit costs per unit of usage, and element total costs are 

calculated, and company incurred costs are derived by summation. 

Sharing 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, settlement 

schemes are applied to distribute these revenues according to various costs 

(Costing Block) and sharing schemes. The output is the operating revenues for 

all carriers by each category of service. 

Accounting 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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4. 	. PRINCIPAL BLOCKS AND THEIR INTERRELATIONSHIPS 

	

4.1 	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 
configuration and ownership structure, the traffic configuration, the routing, 

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 I. 

4.1.1 	Network Configuration and Ownership Structure 

The definition of the inter-regional network is a laborious task because 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 Canada 
which operates principally throughout Quebec and Ontario. 

The first step consists in the definition of the inter-regional 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 reaching completion once you 
identify the switching hierarchy and quantify,for a given period, the existing 
trunking, intra-regional 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 had to work with a 

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 Canada. 

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  fractions  each switching 

node into as many distinct nodes as there are carriers at the same location. 
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DIAGRAM 1 

Logic Flowchart 
Operating Block (PI - See Section 6) 
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* See Appendix B for listing 
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Nevertheless, the total switching capacity of each node had to be split between 

regional and inter-regional usage. A description of the computerized aigorithm 
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 equipment which is used at 

both ends of any inter-regional communication. 

The second step consists in the definition, for the same 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 described in the forthcoming 

sub-section on "Routing". 

The inter-regional transmission facilities network which we defined for the end of 

the year, 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 satellite was not in operation at that time. 

The relevant information on the switching and transmission networks is provided to 

the computer on two different sets of data sheets whose contents are described 

below. 

The first of these forms contains information on switching nodes of the toll 

switching network. The following items are included for each node. 

1. A code work or name for the node  (e. g.  A04) 
2. A code number for the asset valuation function which is used to valuate the 

total toll facilities at this node. 

3. Level of exchange in the switching hierarchy (not used explicitly in present 
version of software). 

4. Total toll switching capacity in switched trunks (including Canada-U.S. 

trunks). 

Information is provided here for inter-regional switching nodes only and not 

for nodes which are bypassed by inter-regional traffic. 

The second of these forms contains information on the transmission links in the 
physical network. 
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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 which is used to valuate 

the toll facilities of the link. 
3. Total transmission capacity measured in radio frequency channels (R.F.C.) 
4. Total length in miles of the transmission facility (necessary since asset 

valuation functions are in 1000$/mi le). 

5. Percentage indicating the % ownership of the westernmost partner in a trans-

mission facility when this facility is co-owned (crosses a provincial boundary). 

This factor 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 between the two companies involved using the data item 5) above. 

In each of 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 inter-regional transmission 

capacity per individual link which is measured in terms of R. F. Channels. The 

homologous item for switching facilities represents the total regional and inter-

regional toll switching capacity which is measured in terms of switched trunks. 

This information is used to establish a total asset valuation to which the Costing 
Block later applies a separation scheme in deriving the inter-regional asset 
valuation (refer to Section 4.2.1 for a complete description of the separation 
problem). 

4.1.2 	Traffic Configuration 

The main categories of services considered at the inter-regional level are public 

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 

phase of the project. 

1. Public Message. Based on the number of existing point-to-point inter--regional 

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 blockinq 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 

what three high usage trunks can carried when engineered with the same 

overflow 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 al lows us to estimate total annual 

traffic from peak traffic. 

The main weakness of this latter 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 can 

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 .  a "tree" 

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

(1) "Switching Systems" American Telephone and Telegraph Co., N.Y. 

(2) Estimation of the price sensitivity of Trans-Canada telephone messages 

Trans-Canada Toll Studies, Chief Statistician's Office, Bell Canada, 

April 1972. 
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Total Traffic Split 

(100%) 

Operator Handled 
(Station-to-Station) 

(22%) 

—Weekdays (19.8%) 
Saturdays 

—8 AM-6 PM 

—6 PM-Midnight 

—Midnight-.8 AM 

Sundays (2.2%) 

—8 AM-Midnight 

—Midnight-8 AM 

Firstly, the total traffic of 100% is split between Operator Handled (Stat ion-
to-Station) 22%, Direct Distance Dialing 55% and Person-4o -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 Lines. The point-to-point inter-regional private Unes have been esti- 
mated with a gravity model, given the total number of private Unes 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 tariff 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. This particular service is treated separately 

frorn private Unes because of the indivisibility that characterizes the number 

of circuits required for the transmission of any program. This is important 

from the point of view of routing. 

We have assumed that prograrns were transmitted from Vancouver, Toronto and 

Montreal to all nodes of the reduced networks. Each of those three sources has 
ci one way T. V. Channel to all other nodes. 

4.1.3 	Routing Patterns 

Owing to the non-availability of a computerized routing algorithm, 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 per6opair of points in a 

sixty nodes network, this would mean 7,080 routes = 4N 	assuming 
nr1 

the routing is symmetrical). 

The routing techniques are different for public messages, private lines and video 

program transmission and consequently the routing formats vary slightly. What 
follovvs 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 example of such routing 

rules is: 

- A call originating in one ladder for another can be offered to a High Usage 

group only if that group terminatés in an office in the ladder in which the 

balled office is located; 

- The above call must be delivered to the called ladder (notvia a third ladder) 

and can move only down the hierarchy of that ladder. 

Secondly, this routing procedure must identify for each route in the switching 

network the physical routing in the transmission facilities network. The format we 

have adopted 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 essential. Therefore, what we 

finally have to identify for every pair of points is the routing of traffic with respect 

to the facilities network. 
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The routing information in the case of public message is arranged in the following 

manner: 

. 	Items of data for traffic stream 

- originating node code name, 

- terminating node code name, 

- category of service (code number indicating whether service is telephone, 

private line, television,etc.), 

- inter-regional both way traffic volume in c.c.s. for the peak hour, 

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

- number of physical routes in stream. 

2. For each route within a traffic stream 

- Percentage of traffic of stream using this route, derived from a corre-
spondence between peak overflow probability and average overflow 

percentage using the Commonwealth Tableau shown in Section 5.2. 

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

For 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 probability and the final blocking 

probability for the peak hour (also input to model) is used to establish the 
dimension of the inter-regional network as a function of traffic. 

This dimensioning involves the following steps: 

First, we obtain peak traffic offered to a particular physical route in the following 

manner .: 

- All routes are identified as either high usage or final full routes. 

- If peak overflow probability is Po, the high usage routes are assumed to 

receive 100 (1-Po)% of the offered peak traffic. 

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

traffic. 

High usage groups are dimensioned as a function of the peak traffic offered to 

this groups and the peak overflow probability using the Erlang B formula for 

traffic-to-trunks conversion. A discussion of the formula is given in Appendix H 

(Dimensioning Conversion Formulae). 
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Final groups are dimensioned as a function of peak traffic offered to this group 

and the final blocking probability using the Poisson formula for traffic-to-trunks 

conversion (See Appendix H. Dimensioning Conversion Formulae). Switching 

nodes in all routes are dimensioned assuming an average load of 21 c.c.s. per 

switched trunk. 

High usage and final/full groups are dimensioned on a point-to-point basis. 

When a particular element is used in more than one route, and in different 

traffic streams, the total number of circuits in ifs 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. 

It should be noted that the dimension of the inter-regional network is based on 
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. 

4.1.4 	Tariff Structure 

For this current phase, we have only been concerned with collection rates and 
no accounting rates and terminal charges 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. 
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Operator Handled Station-to-Station Cal Is 

	

Weekdays 	 Sundays  

Distance 	8am-6pm 	6pr-1-I-midnight 	midnight-8am Barn-midnight midnight-8am 

Miles 	 (Mon-Sat) 	(Mon-Sat) 	(Da i I y) 	(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 	2.15 	1.92 

141-228 	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 	3.11 	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 	3.81 	3.45 

1201-1450 	4.50 	3.96 	3.60 	3.96 	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 

1 



- 20 - 

Person 

to 
Direct Distance Dialing 	 Person 

Weekdays 	 Sundays  

Distance 	8am-6am 	6pm-midnight midnight-8am 8am-midnight midnight-8am 

(Miles) 	 (Mon-Sat) 	(Mon-Sat) 	(Daily) 	(Sun) 	 • 	 (Dai ly) 

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 	1.01 	1.41 	1.01 	3.29 

14518o; 	2.31 	1.62 	1.16 	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 	2.1 5 	1.54 	5.13 

401-540. 	3.30 	2.31 	1.65 	• 	2.31 	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. 	4.20 	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. 	5.10 	3.57 	1.80 	3.57 	1.80 	8.25 

1 676-1 900. 	5.40 	3.78 	1.80 	3.78 	1.80 	8.70  
1 901-over 	 5.70 	3.99 	1.80 	3.99 	1.80 	9.15 

As we get more information on the distribution of calls by average holding time, 

the number of these matrices will increase correspondingly. 

In  the case of voice private lines, the tariff matrix used is the one of CN/CP which 

is almost identical with the TCTS tariff structure. The tariff structure used for voice 

private lines is shown below. 
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Rate-Distance 	 Monthly 

(Miles) les) 	 Charge 

	

101-110 	 $ 	451.00 

	

111-121 	 472.00 

	

122-133 	 496.00 

	

134-146 	 521.00 

	

2746-2925 	 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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4.2 	Costing Block 

4.2.1 	General Methodology 

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 separate 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 
.?histicated costing methods including those based on the principle of causal 

responsibility using the important notion of incremental costing as distinct from 

average costing. 

The program logic for this block is shown in Diagram 2. 

The computation of costs at the element level is derived from: 

a) The computation of asset value of facilities involved in inter--regional 
switching and transmission operations; 

b) The estimation of capital costs; 

c) The estimation of operating costs. 

We review the procedures involved in each of these three steps below. 

a) For the computation of asset values of facilities, the valuation functions 

used are the step functions shown in Diagrams 3, 4,  5,6 and 7 following. 

The functions are for the following facilities: 

- DIAGRAM 3: Transmission by Microwave (channel 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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from Diagram 1) 
E301-161€3 ino. 

Costing Block input 

- Asset Valuation 
and operating cost 
functions 

SUBROUTINE 

COSTIN* 
Set up asset valuation 
functions 

SUBROUTINE ASSET* 

Data Set 1 
Asset 

, Value 

•  Valuation of interregional assets 
1) Separation of total toll into inter 

and intra regional parts 
2) Separation of valuations into 

accounting categories 

Calculation of accumulated and 
annual depreciation on each facility 

SUBROUTINE DEPREC* 

Calculation of total operating costs, 
and unit incurred costs for each 
facility and sum over companies 

SUBROUTINE OPCOST* 

Master 
File 

* See Appendix B for listing 



- 24 - 

32 

28 

24 

1 6 

12 

X 12000 

A
SS

ET
  V

A
LU

A
T

IO
N

 (S
1,

00
0

's
)  

PE
R 

M
IL

E 

DIAGRAM 3 

TCTS MICROWAVE 
RFC = 1200 

I .  

I 	.4. 
X = 12000 AX = 1200 
Y = 6000 AY = 1200 48 

44.H 

40 

36 -1 

20,4 

F7 

Y 

fl  
= 1200 _ri  X 

6000 

01 4567 9 10 11 12 13 14 15 16 17 18 19 20 RFC 

1 1 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 	PROTECTION 



4 

48 

- 25 - 

DIAGRAM 4 
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DIAGRAM 5 
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- DIAGRAM 6: 	Transmission 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 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 initial step,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 capacity 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 

T . 	the value of equipment in this breakdown we must i) disaggregate 

the value 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 

directly 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 investment valuation. The amount of this valuation to be attributed 

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

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 
calculated capacity is based on peak traffic as outlined in Section 4.1) 

X2 is less than X1 

The valuation of the assets for the capacity X2 are obtained by the formula 

X2 
V =->= .K(Xi) 	, where K is the relevant cost function. 

X1 

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

That is, the inter-regional element with capacity X2, 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 
/ proportionate part of fixed investment to inter-regional facilities. This 
methàd, of course, is an average costing method. For a multi-period 
model, it will be important, as mentioned above, to establish the incremental 
costs of growth due to expansion in inter-regional 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. 

b) 	The estimation of capital cost is done in two steps: 

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

ii) calculation of cost of capital as a percentage of the net rate base. 

The calculation of accumulated depreciation is done for each element using 
the following formula: 

Accumulated Depreciation Reserve = Asset at Cost x (1 - Life Expectancy/ 
Average Life) x (1 - Net Salvage Fraction). This i§ based on the ASL 
method of depreciation. 

- 	The variable "Life Expectancy/Average Life", which is normally based 
on survival curves for different facility classes is here fixed at .75; a 
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 question, and is 
given as input. 

Cost of capital 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, 
average long term interest rates applying to the carriers debt, the debt 
capital ratio and tax rate; all of these being exogenous inputs to the model, 
variable for each carrier. 

c) Operating costs are estimated using proportional cost functions. We obtain 
costs in the categories - maintenance, marketing and commercial, traffic, 
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p roperty 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 inter-regional 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 arbitrary 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 related to value, is therefore 

related to usage. 

4.2.2 	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 valuation function to 

be used. 

2) For transmission links - the length of the link and a specification of the 
fractional split in cases of co-owned links. 

3) For switching nodes - the number of fixed installations (i.e. number of 
buildings) at the node. 

4) A specification 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). 

5) 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 asset value 

The outputs of the cost block are shown in full detail in Section 5.3. The 

principal results produced are the following: 

1) Element unit costs in 1000's Vc.c.s. 

2) Total incurred costs for each element 

3) Total incurred costs for each carrier including categories of: 

- maintenance, 

- marketing and commercial, 

- traffic, 

- property and non-income taxes, 

- other expenses, 

- depreciation, and 

- cost of capital. 

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, 

- accumula ted depreciation, 

- additions, 

- retirements, 

7 	annual depreciation, 

- salvage, and 

- cost of removal. 

4.3 	Sharing  Block 	 • 

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

of service are calcurated. 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 revenue. 

The traffic split and tariff rates are discussed in detail in Section 4.1. Operating 

Block. 

Everytime two or more carriers are involved in transmitting messages, settlement 

schemes are applied in order to share the generated stream revenues. 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 applied for COTC-Domestic 
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 

available 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 and incurred costs, calculated for routes and 

streams, are the basis for the allocation of costs and the sharing of revenues 

according to the particular scheme. 

The output of this block for any settlement scheme, is the total operating revenue 

distributed to each carrier for its inter-regional activities. 

4.4 	Acco:unting 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: firstly, 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 area is detailed in Sections 5.4 and 5.5. 

4.4.1 	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 deferred 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 assets 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 the 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 
accounting algorithms. This procedure was designed to permit precise definitions 
of the data elements required as input and relating the input to the outputs from 
the calculations. 

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

Accounting Block, 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 Appendix G represents the accounting type input data required for 

computations in the Costing Block. 

Tables 1 to 9 and 17 of Appendix G are examples of 	data pertaining to the 

operation of BC. Tel. It 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 Costing Block, of the IRA Model 

in the first phase of the project. 

As a first approach to provide initial data, the company totals were split into 
regional and inter-regional data using various estimates and by necessity certain 

arbitrary .  decisions. It was assured, however, throughout this process of data 

"manufacturing" 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 design 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. 
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"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 to 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 
equipment and facilities: switching, transmission, station apparatus, general 
equipment, building, land and plant under construction. The last two items 
require no data on retirements, costs of removal, etc. i.e. on items of depre-
ciation accounting. 

Revenue breakdowns and splits into R and IR categories are required by services 
e.g. public message, private lines and program transmission. 

In order to enhance the degree of manoeuvrability of the IRA Model in terms 
of policy 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, additional 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 
comparlies. 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 case of Bell Canada where due 
to the frequent rate hearing procedures more actual information at lower levels 
of details was available. Howev'er, 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 assets and costs. 

Furthermore, the TCTS assigned investments 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 

worth noting, the TCTS assigned investments and expenses excluded that portion 

pertaining to adjacent members' traffic, while the IRA c'onsiderations also 

included this activity. 

Due to the 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 dive indications of various sensitivities, 

the directions and orders of magnitude of changes which resulted of various 

simulations 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 

investment as ci 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 available through the courtesy of Statistical Information 

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 salvage values were constructed on 

the basis of similar procedure. 

3) The allocation of operating revenues into 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 attributed 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 taxes for flowthrough company were treated as calculable, using 
the algorithms illustrated 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 the experience of D.O.C. 
experts. 

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 rate on new debt (NIR) are 
shown on Table "C" of Appendix G. 

4.4.2 	Generation of Financial Statements and Significant Ratios 

The following sequential steps were followed in order to generate financial 
statements (Income Statement, Balance Sheet, Retained 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 and applying standard methods 
of calculating end of year assets at costs, accumulated depreciation and 

costl 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 regional Assets, beginning and end 
of year, were generated in full. 
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3) 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. 

4) 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. 

5) 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. 

6) 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 available to solve for 

these five inter-regional values. 

7) Once 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. 

8) Once net income was calculated in the previous eep the inter-regional 

Retained Earnings Statement was completed. The regional Retained Earning 

Statement was also completed. 
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9) Inter-régional 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. 

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

the completed Balance Sheet. The change in Miscellaneous, was calculated 

based on miscellaneous 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 regional Source and Uses of 

Funds Statements were completed. 

11) The company total financial statements were all completed by summing over 

inter-regional and regional elements. 

12) The significant ratios were calculated for inter-regional and company total 

financial data. 

4.4.3 	Outputs 

The outputs from this first section of the Accounting Block are the four financial 

statements: 

1) Income Statement 

2) Balance Sheet 

3) Retained Earnings Statement 

4) Source and Uses of Funds 

for the activities of the carriers based on: 

1) Inter-regional activities 

2) Regional activities 

3) 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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5. 	SIMULATIONS 

5.1 	General considerations 

The development of the model in terms of distinct but interrelated blocks,, each 
performing a precise function, allows or a great flexibiliiy 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 structure, routing pattern (e.g. changes in the routing 
rules and overflow probabilities), tariff structures 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 don,e 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 

capitalizing 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  of  
the carriers. 

A fifth block, the Policy Simulation Block, will be developed during the coming 
phase. One cannot be sure to what extent this latter block will have a distinct 

physical 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 quantitative criteria permitting 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 IVIodel 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 i-hat 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. 

5.2 	A plan 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 sensitivity 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 probability, the rates charged and the types of settlement schemes used. 
Accordingly the first series of simulations deal mainly with these simulation factors. 

The effects 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 processing these results through the 
Accounting Block. 

The plan of simulation for these runs is then as follows: .  

1. Operating Block: Overflow probability: In this series 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: Commonwealth Telecommunications 

Bureau). 

Busy hour 	 Average daily 

overflow % 	 overflow % 

10 	 2 
20 	 5 
30 	 8 
40 	• 	 14 

50 	 20 
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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 

probabi lit-y since this is a 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 probability in the model. The effects of 

variations in overflow probability alone will be measured in asset values and 

incurred costs. 

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

3. Sharing Block:  Types of settlement schemes: In this series of runs we test 

the following settlement schemes: 

i) Commonwealth method 

ii) Old Commonwealth method 

iii) Mixed Schemes (4 a i), 4 a II), 4 a iii) and 4 a iv)) which are described 
in the Interim Report of 1 Dec. 1973 (p. 17). 

4. 	Sharing Block: Variations in tariff structure: A series of variations in tariff 
structure were tried. It 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 
touching on an element of the Operating Block can be considered as 
simulations 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. 

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. 

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 
elastic 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 categories in 3 possible ways: 

i) 100% station to station operator handled. 

ii) 100% direct distance dialing. 

iii) 50% station to station operator handled and 50% direct distance dialing. 

Effects of these variations will be measured on total revenue share of each 
carrier. 

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

5.3 	First simulation and results of simulation 

5.3.1 	First simulation: benchmark 

In the present section the computer results of a benchmc:irk run are displayed 
with explanatory annotations where necessary. 

The first two pages display 1) the input tariff matrix for telephone traffic, and 
2) the result in terms of revenue shares for the 4 carriers (in 1000's of dollars). 

The subsequent 4 pages give a summary 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 parameters, and of the various 
endogenous results including: 
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1) Operating revenue (net revenue after revenue sharing calculations) 

2) Estimated inter-regional asset items of different equipment categories 

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

and transmission 

For all elements, a detailed breakdown of items such as total capital, and 

operating costs, dollar investment per unit of traffic carried, and dollar 

capital and operating cost per unit 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 scénario.  However, due to 
the bulkiness of these printouts, the following sub-section on simulation does 

not include  computer  printouts. The relevant informatidn 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 simulation. 

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 missing items are, among others: 

1) Non-inclusion of television, and private 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 not-so-large increase in revenue. 

2) Local equipment assets are not evalued as part of the inter-regional system. 

3) Long distance services (telephone) to the North are not included in the network. 

These lines, represent relatively small amounts of revenue, but large investments. 

Furthermore, as been pointed out previously, the dimensioning 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 estimated 

assets without changing revenue. 
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It is relatively certain, thei refore, that when further data and improved 

methods of séparation are incorporated in the model, that the results will 

better reflect the asset base in comparison with levels of revenue. 
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TA9IFF MATRIXTELEWCN.  SERVICE --- 
RATES FOR 5.S- kIN. CALLS E't CATEGCRY CF CALL ANC CISTANCE 

SPLIT 

CALL 
CATEGCRY 

1 
2 
3 
4 - 
5. 
6 
7 

9 
10 
11 

OISTANCES 	LFFER LIk/T IN PILES CF RATE CATEGCRY 
80. 110. 144. 180. 228. 290. 4CO. 54C. 680. 84c. 920. 1200e 1450. 1675. 1SCC. 2CCC. 

1.46 1.76 2.14 2.49 2.85 3.06 2.33 3060 3.S0 4.-05 	 - 4.65 -- 4.80 - 4.95 

1.26 1.52 1.84 2.1E 2.4C 2.64 2.87 3.11 3.36 3.51 3.ee 3.81 3.96 4.11 4.26 4.41 
1.!31.3t 1.65 1.92 2.1E 2.3E 2...E7 2.7a .3.CC 3.IE 3.30 3.45 3.60 3.75 2.S0 4.05 
1.26 1.52 1.84 2.15 2.4C 2.64 2o67 3.11 3.36 3.51 3.66 3.81 3.96 4.11 4.26 4.41 
1.13 1.36 1.65 1.92 2.1E 2.36 2.57 2.7'8 3.00 3.IS 3.30 3.45 3.60 3.7E .3.50 4.CS C.GC2 

. 1-39 	1.68 2.C2. 2.31 2..6C . 2.84 	3.C7 303C 3.60 3.9C • 4.20 4. 5G. 4.60 	5.1C E.40 	S.70 	G.416 

0.97, 1.1e '1.41 	1.62 1.82 . .1.99 - 2.15: 2.31-  2.52 '2.73 .  2.94 -  3.15 	3.36 	3.57. 3.78 	3.9 	. C.C.59 

0.70 	0.84 	1.01 	1.16 	1.2C ' 1.42 	1.54 '1. 0E5 	1.80 	1.80 	1.ec 	1.80 	1.80 	I.EO• 1.60 	1.8C 	C.C20 

0.97 1.18 ' 1.41 1.62 1.62 1.59 2.1 5 .  2.31 2.E2 2.73 2.94  . 3.15 3.36 3.57 3.7E 3.59 	C.C49 

0.70 0.84 1.101 1.16 1.3C 	1.42 1.54 i.eS 	1.80 1.6C 1.80 1.80 	1.e 0  i.EC 1.86-- 1.80 ----- C.CC5 --  

2.26 2071 3.2S 3.64 4.29 4.71 E.13 5.E.5 6.00 . 64.4 5 6.90 7.35 7.80 8.25 8.70 9.1E 

0.1E6 
C.C23 
OeCCE - - 
0.C20 

LEGEND 

Call category 

1 	Operator Handled Station-to-Station Calls 

2 	Operator Handled Station-to-Station Calls 

_3 	Operator 11 a nd I 	S 

4 	Operator Handled Station-to-Station Calls 

5 	Operator Handled Station-to-Station  Colis ...  

6 	Direct Distance Dialing 

7 	Direct Distance Dialing 

- 	Direct Distance Dialing- 

9 	Direct Distance Dialing 

10 	Direct Distance Dialing  
1 1 	Person to person  

Monday to Saturday, 8 a.m. to 6 p.m. 

Monday to Saturday, 6 p.m. to midnight 

Monday to Saturday, -Midnight  fo  8. a.m. 

Sundays 	 8 a.m. to midnight 

. ---_Sundays_ _ 	Midnight to 8 

Monday to Saturday 8 a.m. to 6 p.m. 

Monday to Saturday 6 p.m. to midnight 

	Mondayto-Saturday---Midnight-to 8 cr./11. 	  

Sundays 	 8 a.m. to midnight 

Sundays 	 Midnight to 8 a.m. 

(-71 
"Trr - 

i 



LEGEND 

Settlement Scheme Code 

2 	Commonwealth Scheme 

1 
1 

(J-1 

Big 	MIMI OM Me 111111 11111 	Sal el. NMI ODOM a ea 	Ile 	11113
• 

- 
RESULTS CF APPLICAT ION  CF SETTLEMENT SCHEMES 	 • 
TOTAL REVENUE FCR ALLCCATICN-- 	. 	e3253.4I 	 . 

SETTLEMENT SCHEME CODE 	2 2 2 2 RE‘,ENLES EY CA RRIER 	14496.29 	207e9.59 	18297.96 _...  E9.21 



LEGEND 

Abbreviations 

M & C 	 Marketing and Commercial expenses 

N.R. Base 	Net Rate Base 

N-IN. Tax 	Property and other non income taxes 

$ K & 0 	Thousands of dollars capital and operating cost 

$ I NV/CCS 	Thousands of dollars invested per c.c.s. carriers 

$ I NV/CCS/M 	Thousands of dollars invested per c.c.s. carried per mile 

$ K & 0/CCS 	Thousands of dollars capital and operating cost per c.c.s. 

carried 

$ K & 0/CCS/M Thousands of dollars capital and operating cost per c,c.s. carried 

per mile 

TOCIR 	 Total toll circuits 

I RCIR 	 Dimensional inter-regional circuits 

TO.TR . 	 Total switching capacity (trunks) 

I R. T R. 	 Inter-regional switching capacity (trunks) 

RFC 	 Radio frequency channel size 

CF 	 Asset valuation function 

SL 	 Average service life 

AGE 	 Average age 
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21.26.37 CCST BLOCK SUMMARY 	EC TELEPHCNE 	 TUE PAR 2E, 1574 

DESCRIPTIVE INPLT PARAMETERS : 
TA X RATE = 0.47312 
RATE CF RETLRN Oh ECU1TY  
RAlE OF RETLRN (EXTERNAL-CEFA(LT CPTICN) = 	0.0 2  
RAIE CF RETURN (INTERNAL CALCLLATICN) = 10.432 
CEET CAPITAL RATIC = 0.55220 
INTEREST RATE Ch Lcnc TER> CEE1 = 	6.242 
CEPRECIATICN kETFCC: SWITCFING EQUIPMENT : 

TRANSM. 	ECUIPMEN1  Z  STRAICFT LINE(ASL) 
ALLOWANCE FCR WCRKING  CAPITAL  = 	04112  

	

SAiNG CF 	TRANS CP. 
2 CF GRCSS ASSET VALLEMAINTENANCE  FCF MAINTE 	= 	5.3200 	5.32,C 

2 	 MARXECCMN 	= 	1.61C0 	1.6100 
TRAFFIC EXP = 	2.170C 	2.1700 

2 	 [THEP EXP 	= 	2.260C 	2.820C 
NCN-INC TAX = 	C.S6CC 	• C.96LC 

2 CHANGE TO TOTAL PLANT TYPE Al CCST 	PECNS 	RETS 
-SWITCFING 	.270C 	0.2100 
-TRANSMISSICN 	4.04C0 	C.2600 
-.-STATICN ECLIP 	0.0 	0.0 
-GENERAL ECLIP 	C.3200 • 	0.0400 
-8tALCINGS 	 1.12CC 	0.15C0 	  
-LANE  • 	 C.C600 

14496.29 	C.0 	0.0 	0.0 	(Tholeands of DoHam) "OPERATING REVENLE IS 

MIDYEAR 
ACONS 	REIS ANN.CEP SALVAGE REMOVAL 	AT COST 	NET 

	

144.03 	20.1 0  	122.68 	0.0 	0.0 	2453.57 	1794.33 

	

40.22 	5.73 	5C.E9 	0.0 	0.0 	1011.73 	737.89 

	

0.0 	0.0 	0.0 	0.0 	0.0 	0.0 	C.0 

	

C.25 	0.C3 	3.25 	0.0 	0.0 	77.01 	EE.26 - 
3.1:2 

	

0.02 	 38.50 	32.5C 

	

122.19 	26.26 	190.59 	0.0 	0.0 	3E50.34 	2E22.32 

• •••..CPERATING ANC CAPITAL COSTS-" Inthfflandsofdoflam 
MAINT 	PLC 	TRAFFIC 	CTHER N-INsTAX 	DEPREC. CAF COST N.R.EASE TCT INC CCST 

.SWITCHING ' 	145.C3 	43.89 	59.16-------72-. 51--  ". - 2 .Ë2I-1------  rà -4-;.âË------2-b-à:i.3 .ii--------"Ïoo t".s . _ .-- 
•n•TRANSMISSICN 	59.80 	le.40 	24.29 	32.3e 	• 10.79 	55.65 	85.92 	523.6 •. 227.03 1  

"SWITCHING NOCES SUMMARY • 

"ASEETS"IN TFCLSANDS OF CCLLARS 
/1n7 COST ACC.DEP 

••.SWITCHING 597.90  
.•TRANSMISSICK- 994.1.E ; 245.54 
.STATICN ECLIP 0.0 0.0 
-.-CENERAL ECUIP' 	7e.sc 	19.23 
-•.E.UILCINGS 	- 	2ee.23i 	67.08 

32.49 
"TOTAL 	I2769.37 .932.72 

1 

LABe AGE SL 10eTR IReTR 	IRCCE • 	ASEETS ' 'ACC.CEP ANN.CEF 	SKSO • eINV/CCE - 

AC2 	5 20 2067. 	418. 	8854.5 2626.63 	634.92 	130.02 	671.16 	0.2966 _ 
A03 	5 20 	420. - 10. -  - 206.9--- 99.56 -. • 24.07 --  4.93 	25.44 	0.4812-  

A06 	5 20 	241. 	C. 	.0.0 	C.0 	C.0 	OeC 	'0.0 	,0.0 

A07 	5 20 	277. 	• Os 	0.0 	C.0 	0.0 	0.0 	C.0 	0.0 

SKECi/CCS 
0.0758 . 	. 
C.1430 
0.0 
cr•ci 

...TRANSMISSION LINKS SUMMARY 
LAE. CF  AGE SL RFC TOCIR IRCIR 	IRCCE ASEETS 	ACeCEP 	ANoCEP 	SKSC SINV/CCS/M SKEO/CCE/M 

0100 	2 	5 20 960 - 960 	0 	0.0 	0.0 	0.0 	0.10 	0.0 	000 	Co0 

t,_. . 

01C3 	1 	5 2C 1200 1200 
0102 	2 	5 20 960 2840 
01C4 	- 5 '20 600-'1200 
0107 	2 	5 20 560 324C 
0105 	2 	E. 2C 960 2820 
0108 	2 	E. 20 960 3540 
0106 	1 	5 2C 1200  1 200 
0109 	2 	5 2C 960 /224i 

	

144 3952.53 	374e39 	91.16 	18.53 

	

192 4923.47 	92.95 	22.63 	4oEC 
6 	94.5C 	6.60 	1.61 	0 o32 

	

192 • 5017.97 	1 57.05 	32.24 	7.77 

	

139 4021.92 	226.6 8 	69.21 	14.15 

	

192 5017.57 	112.81 	27.47 --  

	

139 4021.92 	37.04 	9.2 	1.83 

	

192 5017.97 	5 6.63 • 	13.79 	2.20 

i 
60.0 

• 950 59 	0.000364 	0.COCCS2 260.0 
23.73 	0.000145. 0.000037 130.0 

	

1.69 	0.0CU582 	0.000149 12C. 0  

	

401C 	0.6000147 	- 0.000C22 213.0 

	

73.20 	0o000158 	C.CCC040 450.0 
25s20. -- 0.000147---- 0.000032 153.0 

	

9.46 	0.000346 	C.CCCCEE 	26.6 

	

14.46 	0.000147 • C.000O22 	76.6  

SINVICCS 
0.0 
0.094721 
0.012E72 
c .C69839  
CoC21297 
C.C71279 
C.C22421 
C.CC92 ./C 
C.C1I2E5 

SggO/CCS 
,G•sC 
C.C24122 
CaCC422•C 
CC 17832 

Ce007591 
C.C122CC 
CoCC5740 ' 
C.CC23S2 
C.0O26.21 



III ON Ilia fiat MI MI IS IMO 	 ala OM OW Oil Me all 
r- 	 CCSI BLOCK SUMMARY 	ALBERTA GCVT TEL 	TUE MAR 2E, 1974 	21.26.37 

DESCRIPTIVE INPUT PARAMETERS  
TAX RATE = C.0 
gAlE CF RETURN  ON EGLITY = 	C.0 
RATE OF RETURN (EXTERNAL-CEFALLT CPTICN) = 	0.0 X  
RAIE CF RETURN (INTERNAL (ALCLLATICN) = 	5.72 2  
CEET CAPITAL RATIC = Ce9CC2C 
INTEREST RATE CN LCNG  TER  N CEET = 	6.252 
CEFRECIATICN WETFCC: SWITCFING ECLIPPENT 	STRAIGFT LINE(AS-1-) 

TRANSI". 	ECLIPMENT 	STRAIGFT LINE(ASL) 
ALL.C111ANCE FCR IICRKING CAPITAL = 	5.51 2  

SIIKG CP 	TRANS CF. 
X CF GRESS ASSET VALUE FCF MAINTENANCE = 	3.97CC 	3.97.0 

	

WARXE:CCUM 	= 	1.42C1 	1.42CC 
X 	 TRAFFIC EXP = 	1.C6CC - 	1.6830 

	

CTFER EXP 	= 	3.157C 	2.157 0  

	

NCN-INC TAX = 	0.46ec 	0.460 0  

	

- X CHANGE TO TOTAL PLANT TYPE AT CCST 	ACCNS 	RETS 
-.SWITCHING 	7.28CC 	letICC 
-TRANSMIS5ICN 	4.0000 	0 .8300 
..•STATICK ECtIP - 	2.7900 	0.5800 
-GENERAL ECLIP 	C.300C 	C.CECC 

-EUILCINGS 	1.7100 	0.3500 

....CPERATING . REVENLE IS 

. 	. 
TFCLSANCS OF CCLLARS 

AT COST ACC.DEP 	ACONS 
5 206.C7 1 3 C1.52 	25C.26 

• •••TRANSMISS/CN 	1051.1E 	262.79 	42.72 

-LANC 	0.0700 	 - 

20765.59 	C.0 	 0.0 	 C.0 	(Thousamis of Dollars)  

	

"REIS 	ANN.CEP SALVAGE REMCVAL 	AT COST 	NET 

	

21.6! 	2E8.01 	0.0 	- C.0 	5360.28 	3924.75 

	

8.96 	52.40 	C.O. 	0.0 	1066.04 	776.5.5  

0. 0 	0.0 

	

. 0 	0.0  

	

0.0 	0.0 

0.0 0.0 

-STATION EGLIP. 	0.0 	0.0 	0.0 	0.0 	0.0 
- -GENERAL ECLIP 	142.69 	25.67 	C.42 	0.09 	7.14 . __.  

-..EUILCINGS 	496.62 	124.15 	2.5S 	1.7525.0  

.....LANC 	71.41 	 0 . 0 5 
--TOTAL 	 6967.93 1724.13 	442.01 	92.15 	353.56  

	

0.0 	C.0 

	

142.86 	1C3.62 
500002 	3E3.36 

	

71.43 	71.42 

	

7142.62 	5241.70 

••••..CPERATING ANC CAPITAL CGSTS 	Inthomandsofdaam 
MAINT 	YEC 	TRAFFIC 	CTFER N-IN.TAX 	CEPRECe CAP CCST N.R.EASE TOT INC CCST ... 	. 	. 	....-- 

-.SW1TCHIN0 	 2215.45 	64 .57 	100.06 	16E.C3 	27.40 	294.82 	263.82 	4614.7 	1195.14 

•.TRANSMISSICN 	4741 • 	16.85 	19.94 - 	37.46. 	5.46 	66.7i.e. • • 52.36 	915.8 	237.92• 

------- Sli.ITCHING NOCES SUWMARY 	. 	 . 
LAB.  AGE SL IC.TR  IR.TR 	IRCCS 	ASSETS - ACC.CEP ANN.CEF 	SKOC 	tINV/CCS 	SKOC/CCS 
8 0 2 	5 20 1966. 	478. 1C116.6 4074.64 	981.59 	201.69 	817.64 	0.4028 	0.0808 .._... 
805 	5 20 1549. - 2C4. -. 4314.0 - 1881.27 ---4520---  -93.12--  377.51 	0.4361 	0.0875 

-.TRANSMISSION LINKS SUMMARY 
wî emviccs 	SK&C/CCS .LAB. CF AGE 51 RFC II:K.1R IRCIR 	IRCCS AS5ETS 	AC.CEP 	AN.CEP 

0156 	1 	5. 2 0  1200 1200 	129 4C21.52 	247.9C 	60.44 	12.27 

0159 	2 	5 20 960 3e4C 	198 5017.97 - 	14.16 	3.45 	Co7C .  

0201 	4 	5  . 	48G 3360 	29 275e.33 	30.51 	7.44 	1.51 

0202 	2 	5 20 960 	9E 0 	1 0 9 2259.26 	52.67 	22.84 	' 4.64 

0203 	1 	5 2C 1200 EOCO 	1 79 4293.74 	4 5.11 . 11.00 	2.22 

- 0204 	1 	-5 2C 1200 ÇECO 	263 6941. 0 E 	97.80 	23.85 	4.84 

0208 '4 	5 20 480 1920 	266 6653.29 . 125.32 	45.18 	5.17 

02C7 	1 	5 2C 1200 1200 	229 6048.26 	226.70 	55.27 	1 1.22 . .- 
0206 	3 	5 2C 600 1ECC 	139 4021.52 	245.56 	59.27 	12.1E 

0205 	2 	5 2C 960 	960 	C 	0. 0 	C.0 	C.0 . 	C.0  

• SKED •SINVOCCSOM $1<00/CCS/M 

	

49070 	0.000346 	0.000069 

	

2.84 	0 eC00147 	0.000029 

	

6.12 	0.000123 	0,000025 

	

18.78. 0.000553 	0.00C111 

	

9:04 	0.CCC114 	0.000022 

	

15.61 	0.ccocel 	- c.coccié.  

	

37.15 	0.000234 	0eCCCC47 116.6 	0.027653 	CoCC5564 

	

46.45 	0.00C379 	C.000076 	99.0 	GoC37479 	0.007514 

	

49 ..22 -- C.GCO220 --  ---- 0.COCC4E 265.0 	0 . 0 E10 5 2 	C.C12241 

C.0 	0. 	0.0 	165.0 	C.0 ' 	0.0 

	

272.2 	C.C61626 	CoC12257 

	

19.2 	0.0O2821 	0.000665 

	

90.0 	C.C110E2 	Ce-CC2218 

750C 	C.C41452 • Ce0C621I 
9c.a 	C.C102E6 	0- .00205e 

1750C 	C.C14C5C 	OeCC2E2E 



!-- 

YARKECCMY• 	1.34CC 
- TRAFFIC EXF 	2.16CC 
CIHER -EXP . = 	2.22CC 

, I 

, 

as am am as- I» air am au me an- 
CCST ELCCK SUXMARY SASK. Gov't TEL TUE mAR 26, 1974 	21.22.38 

CESCRIPTIVE INPUT PARAMETERS : 	_ 
TAX RATE = 0.0 
RATE CF RETtRN ON EGUITY = 	3. 152 
RATE CF RETLRN (EXTERNALCEFALLT CPTICN) = 	0.0 I  _ 
PATE OF RETLRN-  (ANTERNAL CALCI.LATICN) = 	6.21% 

CEET CAPITAL RATIC = C.6944C 
INTEREST RAIE Ch LCNG TER  M CEET = 	74E6 2 
CEFRECIATION METHOC: SNITCHING ECLIPMENT : STRAIGHT L-INE(AEL) - 

 TRANEM. 	ECUIPPENT : STRAIGHT LANEIASL) 
ALLOAANCE FCR NORKING CAPITAL = 	3.772 

	

EIONG CF 	TRANS CF. 
I CF GRCSS SSET  VALUE FCR MAINTENANCE = 3.6ECC 3.55CC 

1.34CC 

2.22CC 

NCN-INC TAX = 	0.25CC 	 C.25 00 

% CHANGE TO TOTAL PLANT TYPE  Ai CCS7 	ACCNS 	RETS 
-•SWITCFING 	4.1EOC 	1.6E00 
-TRANSHISSICN 	2.3CCC 	1.C200 

ECLIF -- 	1.6000 	-0.7100 

ECLIP 	C.17CC 	C.C700 
	 -- EU/LCINGS 	C.55CC 	0.47C0 

0.3C0 
18297.56 	C.0 	 C.0 	 C.0 	(Thousands of Ulan) 

	

AT OCST ACC.CIEF 	ACCNS 	REIS ANK.CEF SALVAGE REMCVAL 
....SWITCHANG 	4E89.31 1147.33 	194.C5 	E6.26 	222.15 	0.0 	0.0 

n••TRANSPISSICN 	1127.21 	281.80 	2E.CS 	11.7C 	56.72 	0.0 . 	0.0 
-STATION ECLIP 	0.0. 	0.0 	C.0 	0.0 	0.0 	0.0 
•••GENERAL ECLIP 	128.32 	32.06 	0.22, 	C.CS 	6.42 	0.0 
•.-EUILCINGS 	442.22 ' .112.06 	- 4.45 	2.11 	-22.47 	0.0 
•••LANC 	, .. 	64.19 ' 	C.C2 	. 	 . 
--•TCTAL 	.  6357.25 1E73.27 	224.67 	ICC.7E 	317.76 	0.0 

•••••••CPERATING ANC CAPITAL CCSTS-- in thousands of doliars, 

PAINT 	MEC 	TRAFFIC 	CIHER N-.•IN.TAX 	CEPREC. CAP  CCST N.R.EASE TCT INC CCST 
-5KITCMING 	' - 183.14 	69.13 	111.43 	114.53 	12.9C 	255.36 	242.90 	391C.1 	9E9.39 
-TRANSMISSION 	44.75 , 	'16.89 	27.23 	27.98 	3.15 	62.39 	59.25 	953.8 	241.64 

•n ••nCPERATING  REVENUE  IS 

MIDYEAR 

	

AT COST 	NET 

	

4642.93 	3379.53  

	

1134.40 	224.24 

• C.0 	, 	6.0 
0.0 . 	128.40 . 	52010 
C.0 	445.39 	326.10 

	

.64.20 	64.2C 

' 	0.0 	6419.30 	46E7.16 

c.r) 
4;3, 

NOCES SUMMARY 
LAE.  ACE SL. ICOITR IReTR 
CO2 5- 20 1315. • 5CE. 

	

" CO3 	5 20 	626e " 	SE. 

IRCCE 	ASSETS 	ACC.CEF ANNeCEP 	SKEC 	elpoi/ccs 	SKEC/CCS 

	

10761.3" 4357.C5 1066.25 	215.66 	235.62 	C.4049 	0.0777 
2C2E.4 	8C1.77 	196.32 	39.69 	163.77 	0.3933 	0.0754 

-TRANSMISSION LINKS SUMMARY 
-7-LAe. CF -- AGE EL - RFC 'TOCIR IRCIR 	IRCCS 

02E8 	4 	5 20  480 1520 	2E6 6653.35 
0257 	1 	5 20 1200 1200 	229 6048.62 • 

02C5 	1 	5 '2C 1200 .  24130 	105 2651.15 

0302 	2 	6 20 96C 	9E0 	10E .2861.75 
0304, 	1 	5 26 1200 4800 	134 3233.45 

	

-7  1 --- 5 --20 -  1200 2600 	266 6630.14  

ASSETS 	ACI.CEIP 

	

276.25 	52.57 

	

46C.27 	113.24 

1EC.4E 	44.4 0 
35.63 	9.75 

170.23 	41.88  

AN.CEF 	SKE0 2INVICCS/M',$K6OOCC5/M 	MI 	SINY/CCS 	SKSC/CCS 

	

18.62 	72.13 	0.000234 	0,.0 00645 241.2 	C.CEEE60 	c.cic6e1 

	

22.7E 	62.24 	- 0.000379 	0.600073 201.0 	0.C76094 	0.0145E8 

1.66 	6.45 	0.000202 	C.00CC2S 	52.2 

	

-8.93 	34.60 	0.CC0422 .  0.000061  1E6.0 

	

1.96 	7.6C 	CoCCC135 	0.000026 	91.0 

8.42 	32.63 	"0.COCIE0 	C.00CC21 1EC.0 

C.C117E5 	0.006660 

C.CE32EC 	CoC12/21 
C.C12256 	0.0623E0 
C.C2E672 	C.CC4922 



.•••CPERATING REVEhLE IS 

11110) 	*II 	11111111 
CCST etecK summepy 	WANITCEA TEL SYS  TUE MAR 2Es 1574 	21.28.2g " 

CESCRIPTIVE INPUT PARAMETERS : 	• _ 
TAX RATE = CaC 
RATE CF RETLRN CN ECUITY = 	7.1% 
RAIE CF RETURN (EXTERNALCEFALLI  CP11E/a = 	0.0  X 
RATE CF PETLRN (INTERNAL CALCLLATICN) = 	4050% 
CEET CAPITAL PATIC = 0.8555C 
INIEREST RATE CN LCNG  TE  RM GERI =  
CEFRECIATION METFCC: SWITCHING ECL/PPENT 	STRA/GHT 

TRANEM. 	ECLIFNENT 	STRAIGFT LINE(ASL) 
ALLOWANCE FCR WORKING CAPITAL = 	2.EEX 

SW 1 NC CP' • RANS CF. 

	

X CF,GRCES ASSET liALtg FCF MAINTENANCE = 	4...UGC 	4.760C 
MARXECCMY 	=" 	1.4CCC 	• 1.4.1CC 

	

..._ 	. 	 , --- _ .  

	

1RAfFIC EXP = 	/.56CC.. 	1.5ECC 

	

. 	• 	CTFEP EXP • 	 = 	-2.09CC 	• -2.C9CC 
- 	. 

X 	 NEN-INC• TAX .= 	0.4200 	004200  
. 	. 

X CHANGE -Tê-TCUCl -FE'AT - CCET -  ACCKE 	• REISPLANT 
-SWITCHING 	4.8300 	1.1ECO 
-TRAh5MISSIEN 	2.7200 	0.7500 
-•STATICN ECLIP 	• C. 	

_ 
0.0 

-..GENEPAL E CLIP 	, 	C..C5CC 	C.13 ,00 
-ELILCINGE 	' 0.4600 	0.1600 
•-LANC 	C.C2CC 

9669.21 	C.0 	C.0 	Cec (Thousands of Dollars) 

-...••ASSETSIN THCLSANOS OF DCLLAR-S 	- 

	

AT CO51 ACC.DEP . 	ACChE 
. '.-SW/TCHING 	2059.16 	514.79 	IC1.22  

-TRANSMISSION 	466.C5 	1160 -51 	12.8C - 
•••STATICN &CLIP 	CC ' 	CaC 	C.0 
•••GÉNERAL ECLIP 	57.C9 	/4.27 
«..-8UILCINGE 	155.45 - 	49.8à•  

LANO 280E3 

	

2E10.29 	655.44  

MICYEAR 

	

RETS ANN.CEF SALVAGE PEMCVAL 	AT CCST • 	NET 

	

24.6C 	1C4.6E 	0.0 	CaC 	2057.52 	1530.29 

	

3.76 	23.53 	0.0. 	0.0 	470.E7 	342.25 
Co( 	C.0 	0.0 	0.0 	CoC 	C.0 

	

2.65 	0.0 	C.0 	E7.C7 	41.37. 

	

26.54 	• 2E054 

	

141.25 	0.0 	. 	Co0 	2853.45 	20E7.39 

.a.c 	C.C7 - 
C*52 	0.32 
C.CI 

115.C7 	2E.76 

(..71 

	

•••-..OPERAT/NG ANC CAPITAL CCSTS 	Inthousandsofdaam 	 , 

MAINT 	.M&C 	TRAFF/C 	ETHER N-..IN.TAX 	CEPRECe CAP GCS ./ NeR.EASE TCT INC CCST - - 
••••EW/TCHING 	• 
	

111.4.0 	32.63 	4E.15 	4E671 	9.79 	115.36 	7e.e 1 	1749.4 	442.84
• •.TRANSMISEICN 	24.59 	7.37 	IC.35 	IC.93 	2.20 	25.88 	17.63 	391.4 	sç.ze 

-- n••SWITCHING NCCEE SUMMARY 
LAE. AGE SL ICeIR IReTR 'IRCCE 	ASSETS•  
004 	5 20 11E2. 	287. 	60E5.2 233C.59 _  

ACC.C.EF ANN.CEF • SKSO • iINV/CCS 	SKECYCCS 
567.18 	115.36 	442.84 	0.3830 	' 0.0728 

.•TRANSMISSION LINKS.SUMMARY 
LAS. CF  AGE EL RFC _TOCIR IRCIR 	IRCCS ASSETS 	AteCEP 
0355 	I 	5 2C1200 2400 	ICE 2E51.75 	4Es3E 	11.87 
0354 	I 	5 20 1200 4E00 	134 3233.4S 	73.6C 	1e.05 
0402 	3 	5 .2C 600 120C 	IC5 2É51.7t 	259.86 	63.75 
0403 	2 	t 2C 960 384c "• 3233.4Ç14.8518.36 
04C6 	2 	5 20 960 	960 	105 2851.75 . 	66.17 	1E423 

AN.CEP 	$1(60 EINV/CCS/M 11(80/CCSIM 	MI 	SINV/CCS 	SK&C/CCS 
2.35 	• Se1 5 	0eCOC202 	0eCCCC3E 	83.8 	G.C1E5E5 	C.C.C3224 
3.64 	13e99 	8..000135 	0.000026 169.0 	C.0022761 	CoCC4325 
126E6 - 	49.38 	0.000337 	0.0000E4 27C.0 	C.C51124 	C.C/7316 

	

3 ,.71" --- 14.22--- 0eC00154:7-0.000025 15C.0 	C.C221 .4E 	C.004355 
2.2E 	12.57 	0oCCC422. C.000080 	55..0 	0.0232C3 	0.0044C9 

4 
0.23915977E+04 C.5941.5224E+C3 0.0 	Ce7E901733E+C2 0.26E226C7E+03 
0.3849324CE+02 Ca59789917E+C3 0.246E3E31E+C2 CaC 	, 	,0.192254C3E+02 
0.6705E564E+02 .C.0 	0.144C307EE+C3 C.4087500CE+02 0.0 
0.24642058E+00 C.20/E7721E+C1 - 0.23102E8CE-C1 é.200955EIE+02 0.5728ECCEE+01 
0.0 	• 	0 .20803E46E-CI C.4C430045E+CC C.0 	"C.122E7E24E+03 
04E058E1E2E+02 CaC 	0.38504725E+C1 C.13476E7EE+02 0.0 
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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) inter-regional and 2) company total. 

The inter-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. Moreover, the expenses 

are correspondingly understated since these are derived as proportions of the 

understated asset base. Additional relevant remarks are: 

1) Net Operating 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 high  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 magnitude 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 capital stock. This phenemenon comes about because end 

of year equity, net income and retained earnings are first calculated (in 

the solution of simultaneous equations) and the small difference between the 

equity and retained earning, that is, capital stock is then distributed between 

preferred and common stock. 

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 

company total figures in the appropriate inter-regional and regional statements. 

The significant ratios are displayed for B. C.  Telephone 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 



3C 	TEL 
SIGNIFICANT  RATIOS  - 1 9 7 1 

UlTER REGIONAL 	COMPANY -TOTAL 

.SRM 1 

.5RM 2 
SRM 3 
.SR14,4 
'SRM 5 
St 6 
SRM 7 
SRM 8 
SRt1. 9 
SR 10  
SRM11 
SR412 
SRMl3 
SRM14 
SRM15 
SRH16 
Sq4117 

•  SR.1418 
c;RM19 
SRM20 
SRM21 
SR022 
SRM23 
SR42.4 
SRM25 
SR426 
SeU427 

	

2.39513 : 	0.25714 

	

0.0 	0.13081 

	

2.32084 : 	0.11833 

	

0.05501 : 	 0.04128 

	

0.05536 : 	0.03783 

	

0.03058 : 	 0.04764 

	

0.27802 : 	 0.21371 

	

0.28571 : 	 0,18786 

	

0.17002 : 	 0.23663 

	

0.00836 : 	 0.02294 

	

0.00604 : 	 0.02446 

	

0.00431 : 	 0.02236 

	

2.28482 : 	 0.08131 
t**14*****4 : ( 1 ) 	P, 0.04065 
4**)i***i*t 	-2.82636 

	

0.00587 : 	 0.68907 

	

0.00723 : 	 1.64183 

	

0.04606 : 	 0.68379 

	

0.01370 : 	 0.20481 

	

0.01277 : 	 0.18527 

	

0.06433 : 	 0.06933 

	

0.54099 : 	0.54125 

	

0.44209 : 	0.44179 

	

1.73828 	 0.09442 

	

0.80440 : 	• 	0.08041 

	

41.60640 : 	2.98191 

	

22.39690 : 	2.07792 

(1) These asterisks 1 ********** ' represent significant ratios which are 

not applicable on an inter-regional basis. 
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TABLE A - Significant Ratios 

Number Nomenclature Unit of 	 Numerator 

Measurement( 1 ) 

Denominator 

SR no 1 

SR no 2 

SR no 3 

SR no 4 

SR no 5 

SR no 6 

SR no 7 

SR no 8 

SR no 9 

SR no 10 

SR no 11 

SR no 12 

SR no 1 

SR no 15 

SR no 16 

Per Plant Total Revenue 

Per Plant Exchange Revenue 

Per PrOnt TTl Revenue 

Depreciatiori Expense 

Required per plant,(SWitching) 

Depreciation Expense required 

Per Plant (Transmission)  
Depreciation Expense required 

per plant. (Total Plant) 

Plant Average Age 	 Year 

Indicator (Switching) 

Plant Average Age 	 . 	Year 

Indicator . (Transmission) 

P ant Average Age Indicator 	Year 

(Total Plant) 

Plant Retirement Ratio 

- Switching 

Plant Retirement Ratio 

- Transmission 

Plant Retirement Ratio 

- Total-

Average Capita Productivity NumFeT 

Average Cost per Teleph -one 

Total Operating Revenue 

Local Service Revenue 

Depreciation Expense 

- Switching 

Depreciation Expense 

- Transmission 

Depreciation Expense 

- Total Plant 

- Switching 

Accumufated Depreciatiôn 

- Transmission 

Accumulated Depreciation 

- Total 

Switching  

Plant Retired • • 

• 	Transmission 	., 

Total PlantRetired 

Gross Operating Revenue + 

Uncolleçtibles  Minus Wages 

Gross Operating Revenue + 

Uncollectibles Minus Wages 

Total Telephone Plant 

(End of Year)  

Average Total Telephone 

Plant in Service 

Average Total TeTephone 

Plant in Service 

Average Depreciable plant 

in service - switching 

Average Depreciable pl-c—rni 

in service - Transmission 

Average Depreelale plâni 

in service - Total Plant 

- Switching (end of year) 

Telephone Plant in Service 

- Transmission (end of year) 

Telephone Plant in Service 

- Total  (End of Year)  

reTéiplIone Plant-Switching 

(End Beginning of Year) 

Yelephone Plant - Transmission 

(Beginning of Year) 

Total TeIephone Plant 

(Beginning of Year) 

Average Total Plant 

Total employees 

Total telephone in 

Service (End of Year) 

SR no 1 SR no 14 	Net Capital Productivity 	Num-ber • 

(Net V.alue Added on Capital) 

Average Labor Productivity 	$ 

% 	Plant Retired 

" 	Total Toll Service Revenue 	Average Total Telephone 

Plant in Service 

Accumulated Depreciation 	Telephone Plant in Service 

"bross Operating Revenue + 	Average Total 13TainT" 

Uncollectibles 

f 

(-7-1 

( 1 ) 	Note: 	- $ 's from financial statements are in $1000 's 

- %'s are expressed in decimal format (e.g. 010 = 10%) 



SR no 17 	Current cost per telephone 
added 

Percent Return on Total 

Capital 

Times interest charges 

earned before tax 

Times interest charges 

earned after tax 

SR no 25 

SR no 26 

SR no 27 

N u mre-r- 

Nurnber Service 	Debt Service Charge 

0111111 alle MI an lag OM MIS Ole, 1111111 Mae OM MI MS In. Mt UM III" 111Ile 

Number Nomenclature Unit of 

Measurement( 1 ) 
N umerator Dz--nominator 

Operating Ratio 

Maintenance expense 

Jequired per revenue 

N umber 

SR no 20 	Depreciation expense 

required  per Revenue 

SR no 21 	Percent Average Embedded 

debt cost 
SR no 22 	Debt-Capital Ratio  

SR no 2r----TD7c-er71-- eijuity - Total 

Capitalization Ratio  

SR no 24 	Percent Return on Equity 

%  

Construction Expenditure 

Operating Expense 

Maintenance expense 

Depreciation Expense 

Debt Service Ch-arges 

Average long term debt 

Average Total Shareholders' 

capital 

Net IncomejÉnd of Yeaïr 

Net Income E:).17 ir—Ferest 
charge (End of Year)  

Net Income + Income Tax 

+ Debt Service Charge 

Net Income + De 

Charge 

Increase in total telephone 

in Service (End of Year) 

Total Operating Revenue 

.1-"-;t7ru -Operating Revenue 

Total-  Operating Revenue 

Average long term deb-i- 

Average Total Capitalization 

Average Total Capitalization 

Average Totanhareholders' 
Capital 

Average Total Capitalization 

SR no 18 
SR no 19 

Debt Service Charge 

- $'s from financial statements are in $1000's  
- %'s are expressed in decimal format (e.g.  0 10 = 10%) 

(1) 	Note: 
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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) and 
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 what is 
produced in full by the program. 



REVENUE : 

• EC 	TEL 
INTER REGICNAL 

INCOME STATEMENT —  1971  ( $1CCCIS ) 

IMI 	MS MI OM 111111 MI 	MD allt 	 MIS 1111 MI UM MS 1818 

INTER TOLL — PLELIC MESSAGE 	 14496 
— PR/VATE LINES 	 0 
— PRCGRAM TRANSMISSION 	 o 	• 

	

 _ 	_ ._  	__..__. 	_ _ 	_ . _ 	_   
INTRA—TOLL 	 C 
TCTAL TOLL 	 14496 
LCCAL 	o 	  
crrtp 	 E94 
LtES UNCCLLECTIELES 	 t 	130) 

TOTAL --or-Èii -Jii IKG--iiiréiii-JE---------------------------------------  — ----7------------- 	----------iZ4-a----  ------- — — - — 	  

EXPENSES 	: 	 INTER—REGICNAL 	REG1CNAL  
---------- 	 SWITCFING 	TRANSMISSION 

..... 	. MAINTENANCE 	 145 	60 	0 	205 
TRAFFIC 	 59 	24 	0 	 83 
CCMMERCIAL 6  MARKETING 	 44 	18 	0 	62 
	CTFER  EXPENSES 	79 	32 	0 	111 	  

TAXES CTFLR THAN INCOME TAXES 	 26 	11 	0 	37 
I CEPRECIATICN 	 135 	56 	0 	191 
0,  
-Id- 

CPERATING EXPENSES 	 486 	2C1 	0 	889 	( 	689) 
i 

NET CPERATING REVENUE 	 14271 

CTFER 	INCCMF(NET) 	:  

OIVICEND FROM ELESIDIARIES 	 *******(1) 
INCOME FROM CTFER 	INVESTMENTS  
MISCELLANECUS 	INCCME 	 ******# 

o 

INCOPE EEFCRE 	INCOME TAXES 
ANC CE8T—SERVICE CHARGES 	 14271 

INCOME TAXES: 	 eseg 

INCOME EEFORE - OEBT SERVICE CHARGES 	 7662 
CEET SERVICE CFARGES : 

LCNG TERM DEBI 	 *444444 

CTFER 	 44#43e4g* 
ANCRTIZATION CF LONG  TERM DEBT ASSET  	 *44444* 	343  

INCOME 8EFCRE EXTRAORCINARY ITEM 	 7329 

EXTRAOROINARY 	ITEM 	: 	 ******# 	  

I. 	

NET 	INCOME 	 7239 

(1) 	These asterisks, 	'*******', represent a detailed level of breakdown not available in this phase but will be in future phases. 	This applie 
r ........ii 	r:______:....1 	...1.....4.-.............4... 
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INTER REGIONAL 

BALANCE SHEET •••   19 71 • SICCC•S1 

ASSETS 

******* 
******* 

CURRENT LIAE. ******* 
******* 

******* 
******* 
******* 

*****.** 
******* 
******* 

******* 
******* 

4C7 409 

-CEFERREO CHARGES_ 

UNAMOR.L.T.C.EXPEN. 
CIFER 	• 

TOTAL ASSETS 

OM OM OM Me it MI 	Ile OM OM MO MI 11111111 	111111 OM BIN Ma lab 

eT BEGINNING OF tEAR : 	AT ENC CF YEAR : 

TELS.  PROPERTY 

:: AT BEGINNING OF YEAR : 

SHRLCRS CAP. . 	- 	_ 	..... 

AT ENO CF YEAR : 

300 
. 4E2 
234E 

• 4131 

O 
4E84 

0 

5229 

936C 	! 

CA..) 

CAP.STOCK PREF. 	1345 
COST LESS  	CCST LESS :: CAP.STOCK COM.IN.PR . 	2157 

AT COST ACC.DEP ACC.DEP AT CCST ACC*DEP •ACC.OEP 	RET°NC EARNINGS 	E1C 

	

701 	1815 	:: TOTAL ECUITY  

	

294 	735 	:: 	CEET 

	

0 	:: 	---- 
? 	23 	 54 	:: ACVAN.FROM GVT 	 0 

	

ec 	191 	•:: E.T.D. : EONCS 	ECE9 

:: NOTES PAYABLE --- 	—258 
TOTAL CEBT 

TOTAL CAPITAL°N 
• INVEcTMENTe 

SLESIOIARY CC. 
OTHER 

SW/TCHING 	2.392 .....«.:: 598' ._ 	179' • 	".P . 6 
, 

TRANSMISSION.------- 	994 	249 	-- 	
” 	e t .  

745 . 	1029 - 
STAT.ECUIP. 	C 	C 	C 	C 
G5N.EOLIP. 	

• 

	

77 	19 	 se. 	77  
ELIECINGS 	268 	' 67 	201 	271 

LAND 	 38 	38 	38 	28 --- 
PLANT UNGER CONSTR. 	2266 	' 	2266 	2527 	2527 
TCTAL 	6035 	933 	. 51.02 	6458 	1098 	' 5360 

4313 

5427 

974C 

ACCTePAYAELE 	******* 
405 	CIV.PREFERRED 	******* 

0 1V CCNMON • 	******* 
ACCRLJEC •  T AXES   

• ACCRUEC INTRSTS ' 
. 	CASH 0 TEMP./NVES. 	******* 	404***** 	 ACV.E1L.FCR SERV. 

ACCT.RECEIVAELE 	******* 	' ******* 	 ' TRFR TC GVT C*NERS 
MAT SUPPLIES 	. ******* 	. - 	•******* • 	 . 
PREPAYMENTS 	******* 	*******  

. 

	

	 3928 	 '4636 	CEFfRREC TAXES. • . 	 . 

210 	 ' • 

CURRENT ASSE • S 
******* 
******* 
******* 

INCOME TAX. . 
UNAMON.INV.T.CRED , 	• , 

******* 	*******• , 
******* 	• 	 ese 	. 	1324 	" 

,--- 	1807 	 693 	0TH.0EF°D CRË0. 

******* 
******# 

OTHER 	 0 O 

11C47 • 	. 	11094 	TOTAL LIABILITIES 	11C41 11093 



Me MN OM Mg OM MO On OW 	 MIS CIO - 111111 	11111 NM all MO Me 

, 
- EC 	TEL  
INTER REGIONAL 	 . 
	RETAINEC EARNINGS STATEMENT 	- 1 9 7  1 	e  5 1000'S) 	 - . 

> 	
NET 	INCOME 	 V 	7339 	.  

PREFERREC SNARE CIVIDENCS 	C 	1317) 

-7----ii-E-T—IN-COYiE— AFFER—P-REFiriii-E-6 DIViEENDS 	6022 

	

. 	. 	. . 	. 
•

. 	. 
CCYMCN SHARE CIVICENCS 	 • 	- 3029:  

' 
TRANSFERS TO GDYERNMENT OWNERS 	 0 	 .• •

. 

( 	3C29) 	V . 

INCOME RETAINEC 	 2993 	  
. 

SNARE ISSUE EXPENSE 	 ( 	35) 

CTFER 	
.

. ADJUSTMENTS 	(NET) 	 -420 	 ' 
. 	 . 

.EALANCE END OF YEAR 	 2538 

	

. 	, 	 . 	 CT 
.4. 

. 	 I 

. 	 . 

. 	 . 
. 	. 	. 



Mill 111111 -. .M «III am as ors am an am ate owe re are or sae ono slur 

E-C 	TEL  
INTER REGIONAL 

	

SOURC'ES 	&NC 	USES 	OF 	FUNDS 	STATEMENT 	- 	1 9 7 1 	( SICOC , S) 

,SOURCES: 
--_-___ . .  

NET INCOME 	 7329 
CIVICEND ANC TRANSFERS TO , .GCVERNMENT OWNERS 	 4246 ) 

INCOME RETAINECY 	. 	 ,2993.' 
CEFERREC INCOME TAX - CURRENT 	 105: 

- PRICR '321 	426 _______ 	__.  

'CEPRECIAT/CN AND OTHER- NON CASH CH.'RGES 	(NET) 	 1ST 

TOTAL SOURCES FROM CFERATICNS (NET) • 	 2E1C 

ADCITIO 	 • NS TC LONG TERM CEET 	 377_  
- LESS REPAYMENT OF LONG TERM DEET ANC INCREASE IN SINKING FUNC ASSETS . 	• 	. 	i 	575 Ï 
NET INCREASE IN LCNG TERM DEET HORRCWINGS 	 ,-196 
PREFFERLC AND CONMCN  STCCK . ISSUEC 	-272C 	 
MISCELLANECLS 	 659 
RECUCTIONS CF WORKING CAPITAL C . 	 CN 

. 

1 
TCTAL SOURCES OF FUNDS 1 	 1351 

USES: 
---- 

GROSS CONSTRUCTICN EXPENDITURES 	 449  
LESS CHARGES NOT RECUIRING FUNDS 	 C) 

NET-CCNSTRUCTION EXPENDITURE 	 449 	"  . _  

INVESTMENTS 	 19E  
. MISCELLANECUS C 	, 

-INCREASE CF WORKING CAPITAL 	 7C6 
------- 

TOTAL USES OF FUNDS 	 ' 13EC 

. 	 ...... 	_ 	• 



• OM OM MI 	OM OM • Ma 	0113 MN MO MI Ille • • MI WM flan 

BC 	1 EL 
REG TONAL  

INCCIeE STATE  MENT  -  1971 

REVENUE : 

SICCC°E) 

INTER TOLL - PUELIC MESSAGE 	 59E27 
- PRIVATE LINES 	 9805 
- PRCGRAM TRANSMISSION 	 7CC 

INTRA-TOLL 	 C 
TCTAL TOLL 	 V 70032 
	LCCAL 	 92444 	  

CTFER 	 6722 
LEES UNCCLLECTIELES 	 ( 	1472) 

TOTAL OPERATING REVENUE 	 16E726 

EXPENSES : 	 INTER-REGICNAL 	REGIONAL  

	

SW/TCFING 	TRANSMISSION 

MAINTENANCE 	 0 	0 	37416 	37416 
TRAFF/C 	 0 	0 	15272 	15272 
CCMMERCIAL & MARKETING 	 0 	0 	11334 	11334 
	CTHER EXPENSES 	 C 	0 	202e9 	20289 	  

TAXES CTHER THAN INCOME TAXES 	 0 	0 	6762 	6762 
CEPRECIATICN 	 0 	0 	33840 	33E40 

CPERATING EXPENSES 	 0 	o 	124913 ----- 1 24913 ---i-1-24-9-1 -3-7----  ------------- 	 
i 

o-  

NET  CPERATING REVENUE 	 43813 
1 

OTHER 	INCOME(NET) 	: 	  

DIVICEND FROM SLEEIDIAR/ES 	 ******* 
INCOME FRCM OTHER 	INVESTMENTS 	 *******  
MISCELLANEOUS INCCME 	 ******* 

1423 

/NCOWE BEFORE INCOME TAXES 
AND DEET-SERVICE  CHARGES 	 45236 

INCOME TAXES: 	 11451 

INCOmE EEFCRE cEeT SERVICE CHARGES 	 33TeE 
DEET SERVICE CHARGES : 

LCNG TERM DEET 	 ******* 

CTHER 	 ******* 

AMCRTIZATION CF LCNG TERM DEST ASSET 	******* 	196 1 3 

INCOME EEFORE EXTRAORDINARY ITEM 	 14172 

EXTRAORDINARY ITEM : 	 ******* 

NET 	1NCCME 	 14172 



ec TEL 
RECICNAL 

BALANCE SHEET -  1971  .„ ( 

L/ABILITIES ASSETS 

AT EEGINNING CF YEAR : 	AT ENC CF YEAR : AT EEGINNING• CF YEAR : 

TELE. PROPERTY SFRLORS CAP._ 

73247 
1174 SC 

 4256E 

26425 
10EE11 

39996 

LAND _ 
87  PLANT LNDS -Ii--63-i.7ST -i-. ----. 162362/ 

TCTAL 664831 

2E9,458 _  
151.303  
171754 . 

14212 
49056 

. SWITCHING 
7RANSM1SSICN 
STAT.ECUIP. 
GEN.EOLIP. 
ELILCINGS 

4ECE44 531405 

SLESIDIARY CC. 

CTFER 

CURRENT ASSETS 

CASH 	TEMP.INYES 

ACCT.RECEIVAELE 
MAT SUPPLIES 
PREPAYMENTS 

15E7 

* ******  
******* 
******* 

** *****  
******* 
******* 

I 

0, 

******* 	****##* 
292E5 	 34541 OEFERREO  TAXES  

INCOME - TAX 

BMW ill MI MI OBI WM 111111 OM MO 	11113 BIM OM BID 11111111 BIM MI alb 1111111 

A7  END CF YEAR : 

CAP.STCCK PREF. 
	 CCST LESS 	 CCST LESS :: CAP.STCCK CCM.IN.PR . 
AT COST ACC.DEP ACC.CEP AT CCST ACC.CEP ACC.CEP 	RET'NE EARNINGS 

	

54591 	2(4867 	292235 	62525 	22C810 	:: TCTAL ECLITY 	 212922 	 2242E5 

	

27745 	122558 	17 1 C47 	32C32 	139615 	:: 	DEE' 

	

64591 	1C72C3 	194232 	7094E 	122284 	:: 	---- 

	

6210 	ECC2 	16065 	_6789 	9279 	::  ACVAN.FROM GVT   C 	C  

	

4E5J 	444CE 	5E461 	5927 	49524 	:: L.T.D. : ECNCS 	2 5 C230 	 277 3 97 

	

2387 	27C2 	 2702 	:: 	 C 	 C 

	

16 E21 	1e532 	 1E532 - :: -NCTES  PAYABLE  -- -- - 17E82 	- 	- 19743.—  - 	 — 

_ 	_ 

	

157787 	5C7044 	75 1 277 	175221 	573146 	12  TCTAL CEET 	 267912 	 297140 

TOTAL CAPITALIN 
/NVESTMENTS 

** * **** 
* ** **** 

******* 
4****** 

CURRENT LIAB. 

ACCT.F*YAELE 	****44* 	****#** 
3018 	OIV.PREFEAREO 	******# 	******* 

• DIV CCNMCN 	******* 	 ***A*** 

	

. — ---- — —ACCRUED TAXES.—  ----- ---******* 	#****** 
ACCRUED INTRSTS 	******* 	 ******* 

ACV.E1L.FCR SERV. 	******* 	******* 

TRFR TO GVT CWNERS 	******* 	 ******* 

2C 12E 22408 

CEFERRED CHARGES 

UNAMCR.L.T.C.EXPEN. 
CTFER 

*erne* 	 ******* 
******e 	 ******* 

74E3 	 5165 	 CTh.CEFIO CREO. 
------- 

OTFER 

*** *** * 
* * ** * * * 

443ES 	 EECE7 

' UNAMCR.INV.T.CeEC 

******* 
***4,4.* 

TOTAL ASSETS 	 545329 , 	 615870 	TOTAL LiABILiTIES 7 	54E329 	----215rE7C 
.1••nn•• 



EC 	TEL 
REGIONAL 

RETA/NEC EARN/NGS STATEMENT - - I 9 7 I ( $1000°S) 

NET INCOME /4172 

IWO 11111111 UM IMO OBI • 1111» 	INS 	111111 OM Ole MI MS MN UM 	1111111 

PREFERREC SHARE CIVICENCS 	 ( 	3074) 	 , 

NET INCOME AFTER PREFERRED CIVICENCS 	 11098 	 • 

CCPMCN SHARE CnrICENDS 	, 	 E4E 5 	.  

TRANSFERS TO . GCVERNMENT CsINERS 	 0 	, 

	

. 	. 	. .. 	, 	. , ( 	64851 	. 	 . 

	

. 	 . 
. 	. 

INCOME RETAINEC 	 4E33  

SHARE 	ISSUE EXPENSE 	 ( 	81) 

OTHER ADJUSTMENTS (NET) 	 -980 	 • 

EALANCE END CF YEAR 	 3E72 

, 

t 

. 	 OD 

1 

. 	 . 

, 

. 	 . 

, 

, 

- 



«II OMB IIMe IMP OBI MI MI 1/IIIII 	al alb OW UM IMO MI UM II an MID  
EC 	TEL 	. 
REG1CNAL 

SOURCES 	AND 	USES 	OF 	FUNDS 	STATEMENT 	— 	1971 	( SICCCeS) 

SCURCEE: 
------- 

14172 
C/V/DEND ANC TRANSFERS TO GCVERNMENT ObNERS 	 C 	SE29 ) 

INCCNE RETAINED 	 4E32 
CEFERREC INCCME TAX — CURRENT 	 S324 

— PRICR 	 2:175 	116.94 	_ 	_ 

CEPRECIAT1CN AND CTHER NCI\ CASH CHARGES (NET) 	 22E4C• 

TOTAL SOURCES FRCP CPERATICNE (NET) 	
. 	Ec172 

ADDITICNE TC LCNG TERM DEET 	 612C3  

	

— ---- LESS REPAYMENT OF LONG TERM DEBT Al1/40 INCREASE IN SINKING FUND ASSETS 	 C 	21975 ) 
NET 	INCREASE 	IN LCNG TER?.' DEST ECRROMINCE 	 222E 
PREFFEREC AMD COMMCN ETCCK 	ISSUE 	. 	.  	17761 	 
WISCELLANECLS 	 2ECE 
REDLCTICNE CF MCRKING CAPITAL 	 2CCE 

TOTAL EOURCEE OF FUNDS 	 1C2972 	I 
L*-- 
'0 
i 

---- 

GROSS CONSTRUCTION EXPENDITURES 	 ICIE2C  
LESS CHARGES NOT REQUIRING FUNDS 	 ( 	C) 

NET CC1'STRUCT1ON EXPENDITURE 	 _ 1C1E2C 

INVESTMENTS 	 14E1  
M/SCELLANECIS 	 C 
INCREASE CF *ORKING CAPITAL 	 C•

ICTAL USES CF FUNDS 	 102971 

_ 



BC 	TEL 
COMPANY TOTAL 

INCOME STATE  MENT -1971 ( tliCCC'S) 

Mt IOW Ill• • MS Ili MI MIR Me en MI UM UM MI OM MI MI IWO OM 

REVENUE : 

INTER TOLL - PLELIC MESSAGE 	 74023 	 - 
- PRIVATE LINES 	 9E05 
- PRCGFAM TRANSMISSION 	70C 

/NTRA-TOLL 	 0 
TOTAL TOLL 	 64525 
LOCAL 	 S3444 	  
CIFER 	 7316 
LESS UNCCLLECTIELES 	 ( 	1602) 

--- 
TOTAL CPERATING REVENUE 	 1E26E6 

EXPENSES : 	 INTER-REGICNAL 	REGICNAL  

	

SMITCFING 	TRANSMISSION 

MAINTENANCE - 	60 	37416 	37621 	 . 
TRAFFIC 	 59 	24 	15272 	15255 
COMMERCIAL G MARKETING 	 44 	18 	11334 	11396 
011-ER EXPENSES 	79 	32 	20289 	204CC 	  
TAXES CTFER THAN 	INCOME TAXES 	 26 	11 	6762 	6799 
CEPRECIATICN 	 135 	56 	33E40 	34C31 

CPERATING EXPENSES 	 488 	201 	124913 	122602 	( 	1256C2) 

• 	 I 

NET CPERATING REVENUE 	 EECE4 
1 

 	CTFER 	INCCkE(NET) 	: 

CIVICEND FRCM SLESICIARIES 	 ******* 
INCOME FRCY CTFER INVESTMENTS  
MISCELLANECtS INCCME 	 *####** 

1423 

INCOME BEFCRE 	INCOME TAXES 	 • 
ANC CEET-SEFFYICE CHARGES 	 E 95C7 

INCOME TAXES: 	 I8C40 

INCOME EEFORE CEBT SERVICE CHARGES 	 41467 
CEET SERVICE CHARGES : 

LCNG TERN CEET 	 ******# 
OTNER 	 ###***# 

_____. AMCRTIZATICN OF LCNG TERM DEBT ASSET  	 #*###*# 	159E6 ._ _ 	_ 	. 

INCOME EEFCRE EXTRAORCINARY ITEM 	 21E11 

EXTRAORCINARY 	ITEM 	:  

NET 	INCCME 	 21E11 



TOTAL CAPITAL 2 N 45C5E4 	 5407E5 
INVESTMENTS 

SLESIDIARY CC. 	 ******* 	 ******* 
CTFER 	 ******* 	******* 

CURRENT SAAB. 

******* 
******* 

******* 
******* 

573E1 _ 	. 45257 

62E563 

11111 	UM MI OR UM en MN MI MP 	 IIIIII on 	 ULM 
EC TEL 
COMPANY TOTAL 

BALANCE SFEET —  1971 

ASSETS LIAE1LITTES 

(-77 

AT BEGINNING OF YEAR : 	AT ENC CF YEAR : :: AT BEGINNING OF YEAR : 	AT END CF YEAR : 

SHRLCRS CAP. 

	

CAP.STCCK PREP. 	E777C 	 72547 
COST LESS 	COST LESS ::  CAP.STOCK CCM.IN.PR . 	1 cee6e 	117532  

	

AT COST ACC.DEP ACC.CEP AT CCST ACC.CEP ACC.CEP :: RETeNC EARNINGS 	4CECE 	 4E5/E 

SWITCHING 	 261850 	55189 	2CeEE1 	295851 	6322E 	232625 	:: TOTAL EGU1TY 	 217245 	 23E356 
TRANSMISSICN 	152297 	27594 	1243C3 	172C76 	3232e 	135750 	:: 	CEET 	 • 

 

STAT.ECUIP. 	171794 	E459 1 	1C7203 	194232 	70948 	122284 	:: 	---- 
CEN.EOLIP. 	142E9 	•   E229 	ECEC 	 16145 	 6812 	5233 	:: ACVAh.FRCM GVT 	 • 	 C 	0 	 
ELILCINGS 	49324 	4717 	44E07 	55732 	EC17 	45715 	::, L.T.C. : ECNDS 	25E259 • 	 282281 

LAND 	 2425 	 2425 	274C 	 2740 	:: 	 C 	C 
PLANT LNCER CONSTR. 	1E887 	 1 EE87 	21059 	 21059 	:: NOTES PAYABLE 	1E040 	 200E7 
TCTAL 	670866 	15E720 	512146 	757835 	175329 	57E506 	:: TCTAL DEBT 	 272339 	 2C22E9 

TELE. PROPERTY 

ACCT.FAYAELE 	******* 	 ******* 

	

1777 	 . 3423 	DIV.FREFERREC 	******* 	 ******* 	 1 
. 	. 	 CIV CCMMCN 	******* 	 ******* .  

CURRENT .ASSETS 	 ACCRUEC TAXES 	******* 	 ******* , 
ACCRUEC INTRSTS 	******* 	 ******* . 	.  

CASH D TEMP•INVES 	- 	******* 	******* 	 ACV.EIL.FOR SERI/. 	******* 	 ******* 
ACCT.RECEIVAELE 	' ******* 	******* 	 TRFR TO GVT OWNERS 	******* 	 ******* 
MAT SUPPLIES 	******* 	 ******* 	 . 

___ 	RE PYM AENTS 	
. 	

• ******* 	******* 	 20532 	 28E17 P__ _ _ 
. 

	

33193 	 39177 	 CEFERREC TAXES 
. 

	

. 	 . . 	. 	. 	 . . . 
' - 

	

CEFEPREC CFARGES: .. ':  	INCCME TAX , 

. 	. 	

. 

	 UNAMOR.INV.T.CRED • 
UNAMCR.L.T.C.EXPEN. 
CTFER 

	

******* 	 ******* 

	

, *******. 	 ******* 
5260 	 5858 	 OTH.CEFeC CRED. 

OTFER 

. 	 C . 	 . . 	 . 
------- 

TCTAL ASSETS 	 55E276 	 626964 	TOTAL LIABILITIES 	55637E ._ 

n 



PREFERRED SFARE DIVIDENDS 	( 	4391) 

NET INCOME AFTER PREFERRED DIVIDENDS 

CCMMCN SPARE'DIVICENCS 	 5494 

17120 

ShARE ISSUE EXPENSE 116) 

BALANCE  END OF YEAR 6110 

MI MI • MO Mil Ma MI UM MI 	IMIII 	 MI 

BC 	TEL 
CCYPANY TOTAL 

RETAINED EARNINGS .STATEMENT_ 

NET INCOME 	 21511 

TRANSFERS TO GCVERNMENT OWNERS 	 0 

• 
S494) 

• INCOME RETAINED • - 	 7626 

CTFER ADJUSTMENTS (NET) 	 - 1400 



. 	US MN Mill 	MI MI 111111 Mil MR IMO MI INN NMI 1111111 	MR Ma OM 
EC 	TEL 	. 

CCMPANY 	TOTAL 

	

S OURCES 	AND 	USES 	CF 	FUMES 	5 i- A--"i -E -MENT 	- 	19 7 1 	( 	$ICCC°S) 

> 

	

	  

SCLRCES: 
_-----_ _  

NET INCOME 	 21E11 
CIVIDEND ANC TRANSFERS TO GOVERNMENT CWNERS 	 ( 	IZEES ) 

INCCME RETA/NEC 	 7E2E 
DEFERRED /NCOME TAX - CURRENT 	 S42S 

	

 	- PRIER 	 2E56 	12125 

CEPRECIAT/CN AND OTHER NON CASH CHARGES (NET) 	 34C21 

TOTAL  SOURCES FRCM OPERATIONS (NET) 	 52 .7E2 

ADDITIONS TC LENG TER?'  DEBT 	 EIEEC  
LESS REPAYMENT OF LONG TERM CE6T --ÂN-C-  INCREASE 	I-174---iipTkiiii-d-OU-N-16 -À-i-e--ff ------------  -------------------- i- -3 25 5 0 	) - -- 

NE T  INCREASE IN LENG TERM CEBT BORFEWINGS 	 2SC2C 
•  FREFFEREC AND COYMEN  STOCK  ISSUED 2EC41  

MISCELLANECIS 	 24E4 
RECUCTICNS CF WORKING CAPITAL 	 2CCE 

I TCTAL SCURCES OF FUNCS 	 IC4223 

• 

USES: 
---- 

'GROSS CONSTRUCTION EXPENDITURES 	 1CISES  
LESS CHARGES NOT RECLIRING FUNDS 	 C 	C) 

NET CONSTRUCTION EXPENDITURE 	 1CISES . . 	_   	_ _ _ _ _ _ _ _ 	_ _ _ _ _ _ _ _ _ _ 

	INVESTMENTS 	 1E4E  
WISCELLANEELS 	 C 
INCREASE CF WORKING CAPITAL 	 7CE 

TOTAL USES OF FUNDS 	 . 	 1C4221 



A 

INIEF FEGICNAL 
INCCmE STATEmENT - 	19 7 I ( IICCC'E) 

e. 19E74 

OPERATING ExFENSES 

'NET" cPERATING R"EvENLE 

CIFER INCCMF(NEI) 

931 - 	1E5 	• 	0 	• 	1116 	'( 	111E) 

8E9 

2C523 

C 

#**4*** 
******* 
**4.4#4# 

LCNG TERN OEEJT 
OTFER 
AMCRTIZATION CF LCNG TERM CET  ASSET 

NET INCOME 2C5.22. 

u. 111110 Mt 	11110 11111 NM BPI MI NM MO MI MI MIR MIMI 11111111 111111 MIR • 

REVENuE : 

INTER TOLL - PLFLIC MESSAGE 	 2079C 
- PRIvATE LINES 	 0 
- pFCGFAm TFANSwISSIGN 

INTRA-TOLL 	 . 0 
TOTAL TOLL 	 20790 
LCCAL 	 0 
CTFER 	 0 
LESS UNCCLLECTIELES 	 C) - 

2C790 TOTAL OPERATING REvEN(E 

ExPENsEs : _ 
SWITCFING TRANSmISS/ON 

INTEP-REGICNAL 	• 	REG1CNAL 

mAINTENANCE 236 	47 	0 	283 . 	_ 	____ 	____ _ _ 	.
•

.. .. 	._ .... 	_ 	. 
TRAFFIC 	

_ 	
ICC 	. 2C 	0 	I2C 

CCmmERCIAL 0 mAnmETING 	 85 	17 	0 	102 
__ CTFER ExPENSES   188 	.37 		0 	225 

TAXES  CTFER TFAN INCOME TAXES 	 27 . 	5 	0 	32 
CFFRECIAT/CN 	 295 	59 	0 	354 

CIVICENo FROm SLEEIDIARIES 	 ******* 
INCOME FRCP/ CTFER INvEETNENTE 	 ******* 
MISCELLANECLS INCCME 	 ******4 

INCOmE EEFCRE INCCME  TAXES  
ANC  CET-SER4ICE CHARGES 

" INCONE TAXéSi • 

INCOME EEFORE OEBT SERVICE CHARGES 	 2C523 
CEET SERVICE CFARGES : 

2CE33 INCOmE 8EFCRE EXTRAORCINARy ITEM , 

EXTRAOROINARY ITEM : 	 **4***4 



1E298 

CIVICEND FROM ELEEICIARIES 
INCCYE FRCm CTFER INVESTMENTS 
mIECELLANEOUS'INCCME 

*4* S*** 
******* 
444, 4*** 

ain 	 ail ern Ms Big me lull On all MI 	en «Ob «rn 
EASK 	TEL ,  

INTER FEG).CNAL 
INCCPE STATEmENT -  1971 	 ( 

REVENUE : 

INTER TOLL- - *FLELIC MESSAGE 	 16296 

- PRIvATE LINES 	 0 

- PRCGRAm TRANSMISSICN 	
. 

' 	 C 

INTRA-TOLL 	 0 

• TCIAL TOLL 	 1829E 

_LCCAL_ 	 0 

CTFER 	
. 	0 

LEES UNCCLLECTIELES 	 ( 	0) 

TOTAL CPERATING REVENLE 

INTER-REGICNAL 	REGICNAL EXPENSES : 
SW1TCFING TRANSMISSICN 

MAINTENANCE 1E3 	45 	0 	22E 	 . . 	_ 	 . 
TRAFFIC 	 111 - 	27 	0 	13E 

CCmmERCIAL & MARKETING 	 69 	17 	0 	té 

CTF 	 ' ER EXPENEES 	 115 	26 	0 	143 	 . 	 
TAxEE- CTFER THAN'INCCME TAXES 	 13 	3 	0 	16 	 . 
CEFRECIATICN 	 255 	62 	d 	217 

CPERATING EXFENEES 	 746 	162 O 	52E 	(- 	926) 

NET CPERAT1NG REVENUE 	 17370 

CTFER INCCFŒ(NET) : 

—err 

6C4 

1NCOmE EIEFCRE INCOME TAXES 
ANC CEFT-SERVICE CHARGES 	- 	 17974 

INCOME  TAXES: 

_ 	_ 
INCOME EEFCRE CEST SERVICE CHARCES 	 17974 

CE6T SERVICE CHARGES : 

******* 	• 
*****3# 
*****St 

17074 

LONG TER' CEBT 
CTFER 
APCRTIZATICN CF LCNG TERm CEeT ASSET 

INCOmE 6EFCRE ExTRAORCINARY ITEM 

EXIRAORCINARY ITEM : 	 4****** 

NET INCCME 	 • 	17974 



( IICCCIE) 

INTER—REGICNAL 	PEGICNAL  
SWITCFING TRANSm/551ON 

EXPENSES : 

------LCNG  TER' CEET 
CTFER 
AuCRTIZATICN CF LCNG TERM CEST ASSET 

*4***** 
**Mal, * 
******* 0.  

mg mu Nu ORO 	1_110 MIII MO el MN OS se or 111111 MP MO OM WO MR 
m 

INTER eEGICNAL 

I .NCCME 	STATEMENT — 	157 

R E VENUE : 

INTER TOLL — RLELIC MESSAGE 	 SEES 

— PRIvATE LINES 	 0 

— FRCGRAM TRANSMISSICN 
INTRA—TOLL 
TCTAL TOLL 	 966S 
LCCAL _ 
GTFER 	 0 

LESS UNCCLLECTIELES 	 0/ 

• TOTAL CPERAT,ING REVENUE 	 56.E5 

MAINTENANCE 111 	25 	0 	136 . 	•• 	 . 
TRAFFIC 	 4é 	10 	0 	56 

CCmmERCIAL E MARKETING 	 33 	7 	0 	40 
• CTFFR ExPENSFS 	 49 	11 	0 	 60 

TAXES CTFER TFAN 'INCOME TAXES 	 10 	2 	0 	12 

CERRECIATICN 	 115 	26 	C 	141 

CPERATING EXpENSES 	 364 	81 	0 	445 	( 	445 ) 

—NET- CPEPATI -bik REVENUE 	 5224 

CTFER INCCME(NET) : • 

CIVICEND FROM SLESICIARIES 	 ******* 

_ INCOmE FRCm CTFER INvESTMENTS 	 ******* 

MISCELLANECUS INCCME 	 ******* 
606 

INCOmE EEFCRE INCOME TAXES 
ANC CEET—SERVICE CHARGES 	• 	 , • 530 

INCCME fAxES: 

INCOME EEFORE CEST SERVICE CHARGES 	 5E20 

CEET SERVICE CFARGES 	• 

•••.. 

• INCOmE SEFCRE EXTRACRCINARY ITEM 	. 	 SE2C 

EXTRAORCINARY ITEM : 	 *44**** 

• NET INCCME 	 5820 



- 77 - 

5.3.2 	Results of simulations 

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

It should be noted that these results 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) Transmission equipment asset valuation 

2) Switching equipment asset valuation 

3) Total asset valuation 

4) Incurred costs in switching operations 

5) Incurred 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 plan in Section 5.2. 

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

In the following series of runs, also concerning the Sharing Block, (Section 5.2, 
item 4 1 )), 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. (Al I 
revenues are allocated under the Commonwealth Scheme.) 

The second series of runs, as described above, (Section 5.2, item 4 ii)), 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 this type travelling over 540 miles by the percentage -P. The results 
obtained are shown in Table 8. 

The third series of runs, as described above, (Section 5.2, item 4 ii), involves 
the same type of rate variation as in the previous set of runs, applied to the 
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category of direct dialed office hour calls. The results are shown in 

Table 9. 

The series of runs described in Section 5.2 as item 4 iii) gives the results 

shown in Table 10. In this  case, .a  variation of P% in rates for shorter 

distance station-4o-station operator handled office hour calls is coupled with 

an equal but opposite variation in rates for longer distance direct dialed office 

hour calls. 

The series of runs, (Section 5.2, item 4 iv)), 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 11. 

The series of runs described as a simple elasticity test in Section 5.2 was 

carried out as follows. From the document "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 calls is .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 cases are: 

Case1 	All 13% lost calls in Person-to-Person return to the system as station- 

to-station operator handled calls 

Case 2 All 13% lost calls in Person-to-Person return to the system as Direct 

Distance Dialing calls. 

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

to-station operator handled, half as Direct Distance Dialing Calls. 

The effects of these changes are shown on total TCTS revenues before sharing 

among partners. 
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TABLE 1 

Operàting Simulations 

(Operating Block: Overflow Probability) 

Effects on Total Transmission Assets (Compared to Benchmark) 

Peak 

overflow 	Average 	B.C. 	 Alfa 	 Sask. 	 Man. 

probability overflow 	Assets 	%  ch. 	Assets 	% ch. 	Assets 	% ch. 	Assets 	% ch. 

10% 	2% 	1,012 	 1,068 	 1,134 	 470 
(Benchmark 

20% 	5% 	941 	- 7.0 	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 	1,121 	- 	1.1 	351 	-25.3 

TABLE 2 

Operating Simulations 

(Operating Block: Overflow Probability) 

Effects on Total Switching Assets (Compared to Benchmark) 
Peak 

overflow 	Average 	B.C. 	 Alfa. 	 Sask. 	 Man. 

probability overflow 	Assets 	% ch. 	Assets 	% ch. 	Assets 	% ch. 	Assets 	% ch. 

10% 	2% 	2,454 	 5,360 	 4,643 	 2,098 
(Benchmark) 

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 	2,098 	0.0 

40% 	14% 	2,470 	0.65 	5,660 	5.6 	5,509 	18.6 	2,098 	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 
(Operating Block: Overflow Probability) 

Effects on Total Assets (Compared to Benchmark) 
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) 

20% 	5% 	3,778 	-1.8 	7,201 	-0.8 	6,709 	- 4.5 	2,802 	-1.7 

30% 	8% 	3,716 	4 .4 	7,275 	-1.8 	7,024 	- 9.4 	2,767 	-3.0 

40% 	14% 	3,670 	-4.7 	7,360 	-3.0 	7,344 	-14.4 	2,741 	-3.9 

50% 	20% 	3,654 	- 5.1 	7,473 	-4.6 	7,688 	-19.8 	2,721 	-4.6 

Operating Simulations 
(Operating Block: Overflow Probability) 

Effects on Costs Incurred in Switching Operations (Compared to Benchmark) 
Peak 

overflow 	Average 	B. C. 	 Alfa. 	 Sask. 	 Man. 

probability overflow 	Assets 	°A ch. 	Assets 	̀)/0 ch. 	Assets 	% ch. 	Assets 	% ch. 

10% 	2% 	697 	 1,195 	 989 	 443 
(Benchmark) 

- 	20% 	5% 	698 	0.1 	1,217 	1.8 	1,051 	6.2 	443 	0.0 

kok 	8% 	700 	0.4 	1,240 	3.7 	1,112 	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 

Operating Simulations 

(Operating Block: Overflow Probability) 

Effects on Total Incurred in Transmission Operations(Compared to Benchmark) 
Peak 

overflow 	Average 	B C. 	 Alfa. 	 Sask. 	 Man. 

	

probability overflow 	Assets 	% ch. 	Assets 	%  ch. 	Assets 	% ch. 	Assets 	% ch. 

10% 	2% 	287 	 237 	 242 	 99 	. 
(Benchmark) 

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 	-178 	215 	-9.3 	234 	-3.3 	78 	-21.2 

50% 	20% 	231 	-19.5 	215 	-9.3 	239 	-1.2 	74 	-25.2 

TABLE 6 

Revenue Simulations 

(Sharing Block: Types of Settlement Schemes) 

Effects  on Revenue Share 	Compared to Benchmark) 

B C. 	 Alto. 	 Sask. 	 Man. 

Rev. 	% ch. 	Rev. 	% c . 	Rev. 	% ch. 	Rev. 	% ch. 

Commonwealth 	14,496 	:20,789 	 18,297 	 9,669 
(Benchmark) 

Old Commonwealth 	14,849 	+ 2 . 4 	21,634 	+  4:1 	18,584 	+1.5 	8,185 	-15.3  

Mixed 	4e i)* 	11,967 	-17.4 	23,313 	+12.1 	19,936 	+9.0 	8,037 	-16.8 

Mixed 	4e ii) 	12,844 	-11.4 	22,630 	+ 8.8 	19,761 	+8.0 	8,018 	-17.1 

Mixed 	4e iii) 	12,423 	-14.3 	23,145 	+11.3 	19,710 	+7.7 	7,976 	-17.5  

Mixed 	4e iv) 	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 Simulationq 

(Sharing Block : Variations  in  tariff structure) 

All 	calls 	 Effects on Revenue (Compared to Benchmark) 
% Change in % Change in 	  

rates for 	rates for 	British Columbia 	Alberta 	 Saskatchewan 	Manitoba 	Total 1.R. Rev. 
shorter 	longer 

distance calls distance calls Revenue 	% Ch. Revenue 	% 	Revenue 	% Ch. Revenue 	% Ch. Revenue 	% 

	

-3% 	14538 	0.28% 	21168 	1.82% 	18534 	1.30% 	9637 	-0.33% 	63878 	0.99% 

	

2% 	-2% 	14524 	0.19% 	21042 	1.22% 	18455 	0.86% 	9648 	-0.22% 	63669 	0.66% 

	

1% 	-1% 	14510 	0.09% 	20916 	0.6% 	18376 	0.44% 	9659 	-0.10% 	63462 	0.33% 

	

0% 	0% 	14496 	.0% 	, 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% 	9691 	+0.23% 	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 hour calls 	 Effects on Revenue (Compared to Benchmark) 
%, Change in °A, Change in 	  

rates for 	rates for 	British Columbia 	Alberta 	 Saskatchewan 	Manitoba 	 Total 
shorter 	longer 

distance calls distance calls Revenue 	% Ch. Revenue 	% Ch. 	Revenue 	% Ch. Revenue 	% Ch. 	Revenue 	% Ch. 

	

3 	-3 	14504 	.05% 	20851 	.29% 	18336 	.21% • 9665 	-.04% 	63358 	.1 7 Yo 

	

2 	-2 	14502 	.04% 	20830 	.19% 	18324 	.15% 	9666 	-.03% 	63323 	.11% 

	

1 	-1 	14498 	.01% 	20810 	.10% 	18311 	.07% 	9668 	-.01% 	63288 	.05% 

	

0 	0 	14496 	 20789 	 18297 	 9669 	 63253 
(Benchmark) 

	

-1 	 1 	• 	14493 	-.02% 	20768 	-.10% 	18285 	-.06% 	9671 	.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% 	•  63148 	-.17% 
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TABLE 9 

Revenue Simulations 

(Sharing Block : Variations in tariff structure) 

Direct dialed 

	

Office hour calls 	 Effects on Revenue 	Compared  to Benchmark 

% Change in % Change in 	  

rates for 	rates for 	British Columbia 	Alberta 	 Saskatchewan 	Manitoba 	 Totals 

shorter 	longer 	 -, 

distance calls distance calls Revenue 	% Ch. Revenue 	% Ch. 	Revenue 	% Ch. 	Revenue 	% 	Revenue 	% Ch. 

	

3 	-3 	14510 	.10% 	20929 	.67DA 	18384 	.47% 	9656 	-.13% 	63480 	. 

	

2 	-2 	14506 	.06% 	20882 	.44% 	18356 	.32% 	9661 	- .08% 	63404 	.24% 

	

1 	-1 	14501 	.03% 	20836 	.23% 	18327 	.16% 	9665 	- .04% 	63329 	.12% 

	

0 	 0 	14496 	0.0% 	20789 	0.0% 	18297 	0.0% 	9669 	0.0% 	63253 	0.0% 

(Benchmark) 

	

-1 	 1 	 14492 	-.03% 	20743 	-.22% 	18269 	-.15% 	9674 	.05% 	63178 	-.12% 

	

-2 	 2 	14486 	-.06% 	20696 	-.44% 	18240 	-.31% 	9678 	.09% 	63101 	-.24% 

	

-3 	 14482 	-.10% 	20650 	-.67% 	18211 	-.470/0 	9682 	.13% 	63026 	-.36% 

CO 
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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 

di stance 	distance 	  

Station 	D .D .D . 

-to-Station 	office 	British Columbia 	Alberta 	 Saskatchewan 	Manitoba 	 Totals 

office hour 	hour 

ca I Is 	calls 	Revenue 	% Ch. Revenue 	% Ch. 	Revenue 	% Ch. 	Revenue 	% Ch. 	Revenue 	% Ch. 

3 	_ 	14461 	-.24% 	20824 	.16% 	18302 	.02% 	9629 	-.41% 	63216 	-.06% 

2 	-2 	14472 	-.16% 	20813 	.11% 	18300 	.02% 	9642 	-.27% 	63228 	-.04%  

1 	-1 	14488 	-.05% 	20801 	.05% 	18299 	.01% 	9658 	-.11% 	63241 	-.02% 

0 	 o 	14496 	 10789 	 18297 	 9669 	 63253 
(Benchmark) 

-1 	 1 	14508 	.08% 	20777 	-.05% 	18296 	-.005% 	9682 	.13 	63265 	.02% 

-2 	2 	14520 	.16% 	20766 	-.11% 	18295 	-.01% 	9696 	.27 	63278 	.04% 

-3 	3 	14532 	.25% 	20754 	-.17% 	18293 	-.02% 	9709 	.41 	63290 	.06% 

CO 
()I 
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TABLE 11 

Revenue Simulation 

(Sharing Block : Variations in tariff structure) 

% Change in % Change in 

rate for 	rate for 	 Effects on Revenue 	Compared to Benchmark) 

shorter 	longer 

distance 	distance 

D.D.D. 	Station- 

office 	to-station 	British Columbia 	Alberta 	 Saskatchewan 	Manitoba 	 Totals 

hour 	operator 
cils 	handled calls Revenue 	% Ch. Revenue 	% Ch. 	Revenue 	% Ch. 	Revenue 	% Ch. 	Revenue 	% Ch. 

3 	-3 	14554 	.40% 	20956 	.80% 	18419 	.67% 	9692 	.23% 	63622 	.58% 

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) 

	

-1 	 1 	14476 	-.14% 	20734 	-.26% 	18257 	-.22% 	9661 	-.08% 	63130 	-.19% 

	

-2 	 2 	14458 	-.26% 	20679 	-.53% 	18217 	-.43% 	9654 	-.15% 	63007 	-.39% 

14438 	-.40% 	20623 	-.80% 	18177 	-.66% 	9646 	-.24% 	62884 	-.58% 

CX) 
Os 
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TABLE 12 

Revenue Simulation 

(Sharing Block: A simple elasticity test) 

TCTS Revenues 

(Effects on Revenues compared to Benchmark) 

Revenue 	 % Change 

Benchmark 	 63,253 

Case 1 	• 	 74,680 	+ 	18.06% 

Case 2 	 74,635 	+ 	17.99% 

Case 3 	 74,654 	+ 	18,02% 
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5.4 	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 other 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 équations 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:  if  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 

equity and the rate of return on capital. 

Below are the variable and parameter names and the abbreviations to be 

used: 

Variable Name 	 Abbreviation 

1. Net Income 	 Net Inc. 

2. New Equity 	 New Equity 

3. New Debt 	 New Debt 

4. Dividends 	 DIV 

5. Operating Revenue 	 OPRV 

6. Equity 	 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 	 Def. Tax 

13. Additions 	 Add. 

• 4. Constant 	 Const. 

15. Operating Expenses (fixed) 	 OPXP 

16. Tax Rate 	 Tax Rate 

17. Equity (beginning of year) 	 Equity ()  

18. Debt (beginning of year) 	 Debto  

Equation 1  : Net Inc. + Depr. + New Equity (Gross) + New Debt (Gross) 

= Dividends + Gross Construction Exp + Consti. 

Consti comprises the sum of the following: 
- Deferred Taxes - Deferred Credits + Deferred 

Charges + Current Assets - Current Liabilities - 

Net Salvage Value + Share Issue Expense - Other 

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

in Sinking Fund Assets + Investment. 

Equation 2 : Net Inc. = (1-tax rate) (OPRV OPXP Depr. - Const2 

- Const2A x New Debt) + Other Income. 

Const2 represents Debt Service Charges due to debt out-

standing at the beginning of year minus half of the 

repayment, the Debt Service Charges = Const2A * New 

Debt, where Const2A is one half of the interest rate an 

new bonds. 

Equation 3  : Equity = Equity°  + Net Inc. - DIV+ New Equity - Const3  

Const3  represents the Share Issue Expenses minus 

Other Adjustments (Net) . 

Equation 4 : Debt = Debto  + New Debt (Gross) - Const 
4• 

Const
4 

consists of Repayment of long term debt and 

increase in sinking fund assets. 

Equation 5 DCR = 
Debt  

Equity + Debt 

EqUation 6 	RORE = 	Net Inc. 

Equity 

Equation  7: RORC - 
Net  Inc.  + Const2  + Const2A*New Debt 

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 method 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) . It 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 to 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. 

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 sought in this scenario. 

b) Simulation 2 	Same as 1 above, but with the assumption of a 5% 

general increase in rates, i.e. in OPRV. 

c) 	Simulation 3 	Similar to 1 above, but reflecting the condition when 

equity financing is not available, i.e. financing must be obtained 

from internally generated funds and from long term debt. 

cl) 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 

the historical value of 7.53%. 
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Simulation 6: The same as 5 above, but also reflecting the condition 

that equity financing is not available. 

Simulation 7:  The simulation variables are New Debt, DIV and 

RORC (Rate of Return on Capitalization). The New Debt and DIV are 

assigned historical values while the desired RORC is set at 7.5% 

versus the 6.98% historical value. 

Simulation 8 ;  Same as 7 above, but reflecting the condition that 

New Debt financing alternative is not available. 

Simulation 9: Simulation variables are DIV, DCR 	(Debt Capitaliza- 

tion Ratio) and RORC. DIV and RORC are maintained ai- historical 

values while DCR is set at .50 to reflect the desire of the Company 

to "improve" the DCR. 

j) 	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. 

5.5 	Goal Programming Approach 

With the preceeding approach, it is difficult to ascertain 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 try 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. 

These 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 

w;11, 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 

Appendix 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 equalities of the preceeding 

sub-section. 

	

13,885 	DIV 	14,500 

	

199,892 	OPRV 	210,000 

	

.0753 	RORE 	.08 

	

.5 	DC. .., 	.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, corresponding to the 

upper and lower bound respectively. 

DIV + d 1  = 14,500 

DIV - d2  = 13,885 

OPRV + d3  = 210,000 

OPRV d4 = 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, 
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and by adding slack variables, 

Net Inc. - .08 Equity +  d5 =  0, 
Net Inc. - .0753 Equity - d6  = 0, 

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

Debt = .5592 (Debt + Equity)  +d7  = 0, 
Debt = .5 (Debt + Equity) - d8  = 0. 

First of all, the coefficients of all the variables in the objective 
function, including the slack 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 = (d2 -d 1 ) + 2(d4-d 3) + 2(c1 6-d5) + (d 8-d
7

\) 

From this relation, one can see that the weight of preference assigned 
to the target ranges of the OPRV and RORE is twice of the weight 
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 of its 

upper bound or, in other words, to minimize the "distance" between 

the optimal value of OPRV and the desired value. 

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

b) Simulation 12  : Same as 11 above, but giving equal weights to 

all the four targets. 

c) Simulation  13  : Same as 11 above, except that 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 this 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. 

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  pper 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. 

Simulation  16 : Same as 15 above, but giving equal weights to all 

the four targets. 

Simulation  17  : This simulation is a combined scenario of all the 

variables for which ranges have been previously defined in one scheme 

trying to 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. 

Simulation 18 	Same as 17 above, but equal weights are given to 

all the variables 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 a 

governmental authority who may have not a precise idea of the pondera-

tions of the different targets. However, we have to 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 economic meaningful 

interpretcition of these variables. 

Although it may be pointed out already 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 calculate 

the corresponding trade-offs, but only in the neighbourhood of the 

optimal solution. 
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6. 	SOFTWARE CONSIDERATIONS 

6.1 	Structural Design-Hardware Software Context 

The IRA Model Software (Version I) 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 IV G 
with limited use being made of WATFIV. This hardware/software system has 
full interactive capabilities (including APL), but only restricted use of these 
capabilities are used in the present programmed version of the model, since 

FORTRAN IV is not essentially an interactive programming language. Storage 

and access of disc data files and program library files was used to d great 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, input coded as 

card input refers to card images stored on disc). The IRA 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-

taneously available to D.O.C. and SORES despite the distance between the two. 

6.2 	Structural Design - The Internal Architecture 

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 autonomous 
programmed entities which communicate via disc storage of data. The first 
autonomous program (called Pl) groups together the three processing Blocks - 

Operating, Costing and Sharing; the second autonomous program (called P2) 
contains the Accounting Block. 

The reasons 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 their base in cross-sectional data for telecommunications carriers, because 

cost sharing 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 Pl-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 operations are large compared to 

the compact results which are produced, and the same is true of the Accounting 

Block. 
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This type of situation is best handled in two steps since memory space requirements 
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) 

	

	ci repertory list of all physical facilities used in the inter-regional system 

(with relevant data on these facilities), and 

ii) a repertory list of all traffic streams including data regarding physical 

routing of traffic. 

At the end of the processing sequence Pl , 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 running 

P2 with the newly created disc file, or destroying the disc file. 

The sequence of operations in Pl , is then as follows (See Diagram 10): 

1) Input of program control parameters 

2) Input of operating and costing data 

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

4) Operating Block processing (dimensioning of the inter-regional system) 
(See Section 4.1) 

5) • Costing Block processing (valuation of inter-regional assets, estimation of 
capital and operating costs (See Section 4.2) 

6) Updating of master file 

7) Input of revenue calculation data (tariffs, traffic splits, distances) 

8) Processing of Sharing Block (revenue calculations i.e. application of 

settlement 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 P1 is capable of repeating some operations in the Sharing Block, 

without repeating the calculations of the Operating and Costing Blocks. (See 

Section 4.3). 
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The sequence 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) Processing of Accounting Block (See Section 4.4) 

4) Display of financial statements and ratios by company. 

6.3 	Flexibility  

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

i) the superstructure which handles data input, output and internal communi-

cation between blocks, and 

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

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

The flexibility of this arrangement arises from the fact that 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 subsequent 
phases will centre aroun d.  refinements in the methods of calculations of results in 
various activities, and hence will lead to modifications in the processing blocks 
only, and not in the superstructure. 
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7. 	THE SECOND PHASE OF THE PROJECT 

7.1 	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. Several 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 

l'Université Laval dated February 18, 1974 as follows: 

The IRA Model is to be a fully fledged simulation model designed to evaluate 

the financial impact on the participating carriers of the inter-regional common 

system of: 

- different traffic configurations, routing patterns, tariff structure, network 

configurations and ownership structures, 

- different methods Of cost calculation, 

- • different sharing schemes, 

- different accounting methods, 

and of different means of regulating inter-regional telecommunications 

carriers. 

Correspondingly, the IRA Model can be divided into five main modules or blocks 

which:are: the Operating Block, Costing Block, Sharing Block, Accounting Block, 

and Policy Simulation Block. 
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During the first phase of the IRA project, although the main parameters of all 

blocks were identified as well as the nature of their inter-relationships, the 

bulk of the effort mainly concerned the Accounting and 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 
consiliclation 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 
with reference to the principal components. 

Depending, of course, on the resources available, one could perhaps envisage 
the continuation of the IRA Project into its Second Phase as basically at two 
levels: 

- development work aimed at perfecting and rendering truly operational the 
results obtained in the First Phase, 

- at fir-st largely exploratory but also partly development 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 instruments for preparing the elements of decision. 

It ought to 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-
mation chiefly from the carriers of course but also from other sources. 

To some extent there is a choice to be made, and this decision will finally 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 while guiding the work in 
the forthcoming phase. 

7. 2 	Consolidation 

7.2.1 	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. 

1 
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It is clear, however that in so far as Sorès 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 performançe 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 l'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). 

7.2.2 	Consolidation of the Operating Block 

It is clear that the simulations of the effects of changes in the operating 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 coming 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 basically to the following: 

- ownership, operating and interaction (this includes network 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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7.2.3 	Costing Block 
• 

It appears that the Costing Block of the model will require some considerable 

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 number of simplifying assumptions 

which are discussed below, and which represent limitations on the model. 

1) The presently used valuation functions do not contain a provision 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 1 970 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. 

4) An averaging method is used in separation of the asset values of jointly 

used facilities. Inclusion of more sophisticated techniques including the 

incremental techniques would require more conceptualization as noted above 

(See Section 4.2.1) 

Operating costs are estimated as percentages of total ssets 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. 

6) 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 equipment classes and to their 

age life mix. 

7.2.4 	Consolidation of the Sharing Block 

This will mainly consist in the introduction in a detailed fashion 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 

13lock so that assets providing regional service will be represented in the 

computations also permitting the reflection of costing and cost separation schemes 

yet to be included in the Costing Block. 

7.2.5 	Consolidation of the Accounting Block 

The consolidations in this block although obviously involving some 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 

resulting from the various separation schemes. 

The present status of "local simulations" is treated at some length in Section 5 
and the proposed extensions in Sub-section 7.3. 

7.3 	Extensions 

7. 3 . 1 	General remarks 

To a large extent this second part of the work of the Second Phase will 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 1 974/1 975, we shall be largely concerned with "filling in" with more 

realistic data the framework put together in the First Phase of the IRA Project. 

On the other hand we will be undertaking 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 while carrying out other types 

of simulations. 

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 variables to put the 

results of the model in the right 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-regiona 1 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 make some decisions concerning the ownership 

structure of inter-regional telecommunications, even without going beyond this 

relatively narrow domain. 

This is related to the preceding point: how much emphasis is to be put on the 

notion of "en lar-ged networks", which is obviously relevant to the extensions 

of the Operating Block. 

7.3.2 	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. As a 

minimum requirement, assuming that the physical routing of the direct 
routes would still be provided manually, we nevertheless need to develop 
sonie  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.  PI 	, 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 requires 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 II and should be acquired through the uti- 

lization of the HERMES Models to this extent considered prudent by all parties. 

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 geographicar nodes, Full 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.: 

- financial information 	 IRA 	HERMES 

In the HERMES 	IRA relation, as an additional aspect, the question of 

"spare" capacities and the financial implications will require explanation 

and inclusion in the algorithm. In the context of the IRA —e- 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 considering among other things, 

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 stream 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 fully 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 gathering, 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 to the "Operating 

Activities" simulations. 

7.3.3 	Extensions of the Costing Block 

This section is first of all concerned with the expansion of the actual Costing 

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 
output 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 as "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 estimated and thereby taken into account in projection 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 structure and operating 

environments to yield the costs of service output. 

It is envisaged that a sub--model performing functions as described above shall 

be developed to perform the cost activities in a more sophisticated fashion. 

Reference is made to page 14 of the Interim Report of December 1st, 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 although 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 to 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 and hence on the bulk of the costs since the 

peak periods for different types of services in general do not coincide. 

7.3.4 	Extensions of the Sharing Block 

The inclusion of the Full Division of Revenues Scheme which represents a major 

extension will have considerable repercussions on the Costing Block, both at 

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 e lement 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 sharing 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 separate 
entity will also be considered. 

It will 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. 

7.3.5 	Extensions of the Accounting 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 system 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. It 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 handling large 

systems of simultaneous quadratic equations. 

iii) transforming the accounting block into a multi-period 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 

optim ization . 

Although this block is an integral part of the 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 running it separately 

or as a sub-routine of the main model. 

The logic 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 expensing 

- different financing schemes. 

Note the relations of this block to the Policy Simulation Block. 

7.3.6 	The Policy Simulation Block 

This is the fifth block of the model. Its development would require, among 
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 

- various scenarios of the inter-faces between CN/CP and TCTS, TELSAT 
and TCTS, COTC and TCTS. 

ii) what physical, 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 capital budget constraints). 

Obviously, this determination must be in line with the principal long-term 
objectives 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. 

- the study of cross-subsidization between services, between carriers, between 

regional 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 already 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 to enable 
us to judge the results 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, 
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 give relatively high 

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. 

7.3.7 	Interfacingwith the HERMES group of models 

The eventual integration of the IRA group, or series, 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 l'Université  Laval alongside the work of the IRA 
Project as such. 

Two questions arise 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 Model 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) 
whereas the costs are incurred predominantly with respect to the second. 

It will also be noted that the HERMES Models can readily accept in financial 
constraints provided 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 Ill Model. 

It is clear that the integration of these two groups of models will re"quire 

heavy software effort and also a considerable amount of conceptualization work. 



- 113 - 

7.4 	Data required 

It is one thing to specify an exhaustive range of data required 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 necessity 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 application of the Full Division Scheme. As much as possible, all of the 
work outlined above shall be done at the level of the elaborated network ( 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 
stream the 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 IDy classes of holding time. 

Concerning private lines, we might want to further disaggregate 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.: Appendix "C" of the Interim Report on the IRA Project. 
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Data is also required for television program transmission network, which 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 updated 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 to introduce some accounting rates and terminal charges. 

Costing Block  

The asset cost functions for transmission and switching facilities should be 
reevCITCFc .ited and if possible updated. On the switching side, we deinitely 
need a greater number of cost functions in order to reflect more adequately 
the particularities of the switching equipment from one node to another. 

In the current phase of the IRA Project, operating expenses were purely a, 
function of total asset. In this coming phase, the operating expelses 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 assigned plant 
investment and 30% to the volume of business. 

Sharing Block  

The simulation of the Full Division Scheme calls for a heavy data requirement 
at the level of the plant assigned, particularly with regard to the local equipments. 
This will also have an important impact on the formulation of the Accounting and 
Operating Blocks. 

Accounting  Block  

The Phase Il  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 algorithms in the block, and multi-
period and comparative and analysis. 

In order to effect this program and to obtain ,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 I , 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 liability side, details of the debt calculations: maturities, 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, particularly 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 
required). 

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 will also have to be obtained. 
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St List of papers circulated since December 1 , 1973  

Texts provided by the Department of Communications  

- Lettre de G. Penter à T. Matuszewski, du 4 janvier 1974 

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

- Draft Contract Proposal (With Laval University), D.O.C., 
February 18, 1974 

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

Texts provided by  Sors  

- "Planning of Activities (Contribution 1i1)", December 3, 1973 

- Lettre de E.G. Manis à T. Matuszewski du 6 décembre 1973 

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

- Lettre de E.G. Manis à 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 du 13 -  décembre 1973 de T. Matuszewski à G. Henter 

- "Notes non structurées concernant les règles de dépréciatien", 
B. Paquèt, 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.O.C., February 6, 1974", 
C. Autin et G. LeBlanc, February 18, 1974; 
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Notes of Meetings  

- Notes d'une réunion tenue le 20 novembre 1973 à l'Université 
Laval, T. Matuszewski 

- Notes of a Meeting with  Sors,  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 février (Montréal), T. Matuszewski 

- Notes of a Meeting held in Ottawa, February 6, 1974, T. Matuszewski. 
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, 	 FORTRAN IV G/ RELÉASÉ 2.0 	-- CATE = TUE MAR 26 , 1974 	 PACE CCC1• 

	

0001 	SLERCUTIN PCISS(TRAF,FLCSS,NCIR.PXX)  

	

0002 	DIMENE1CN A(3),E(t) 

	

0003 	DATA A/5.9761.=.44EE.4.E.C2994.03E1.4.1SEC/ 
1. E/1.2669.1.2243,1.2212.1.2C2C.I.2/ _ 	. 

C--- tATA FCR LIN APPRCX CF FCISSCN FCRMULA EEVONC 30 ERLS. 
C 	DATA GIVEN FOR PR. LCSE = .01. .02. 	.04. .05. 

SLEROUTINE TO CETERMINE NIMEER CF CIRCUITS CN A FINAL GRCUP RCUTE 
'FOR A FIXEC PRCEAEILITY OF LCES(FICSS) ANC CFFEREC TRAFFIC Iii - ERLANGS(TRAF -  - 

	

0004 	IS=TRAF 

	

°COE 	IFITRAF.GT.PLOSS)GC IC 1 

	

- 0006 	NCIR=1 

	

0G07 	IF(TRAF.LT..000(5)NCIR=0 
• 

	

0008 	 RETURN 

	

0009 	IF(TRAF.GT .30) GC TC 4T• 

• 

	

0010 	- 	: 	"IS=15-11 	 •• 

	

0011 	SLM=1. 
-- 	0012 	ISP1=IS-1 - 

	

0013 	DC 2.J=1.ISM1 

	

0014 	2 . 	SIM=SUP0 +(TRAF**J)/FAC1CCJ1 

	

0015 	* - 	• -- ----- CEN=SUM4TRAF**ISi(FAËTC(IS)*(1RAiej1S -n 

	

0016 	PC=1./CEN 

	

0C17 	PXX=/.-PC 

	

ooie 	 CC 3 I=1./S 

	

0019 	3 	PXX=PXX-(TRAF**1)*PC/FACTO(I) 

	

0020 	 IF(PXX.GT.PLOSS)GC TC 1 

	

0021 	 NCIR=IS 

	

RETURN 	- 	 .

•0023 	4 	CO 5 1i.5 	_ 
X=IM*.01-PLCSS 

	

0025 	IF(AES(X).LE..0C5)  CC  IC 6 

	

0026 	E CONTINUE 

	

0027 	E NCIR = ACIM)+E(IV)*TRAF4.5 

	

002E 	PXX =0.0 

	

0029 	RETURN  
ENC 

*OPTIONS IN EFFECT* NOTERMs1D.E6CDICeSCURCEeNCLISTeNCOECX.LCACINCMAP.NCTEST 
*OPTICNS IN EFFECT*  NASE  = POISS 	g  LINECNT.=. 	56 
*STATISTICS* 	SOURCE STATEMENTS .= 	301PROGRAM SIZE = 00040A • 

. *STATISTICS*  •  NeDIAGNOSTICS.GENERATEC . 	. 



FACTC . FMRTRAN IY Oi—FiEjéASE 2.0 CATE = TUE  "AR  2E, .1Ç74 	 PAGE OCC1 

OM OM UM 	MI 	111111 81111 MID OM 81111 BIM MIS MI 
	

CCOI 	FIRCTICN FACTO(A) 

	

OCC2 	 IF(N.CI.C)GC TC I 

	

0003 	FACTc=/ 

	

- 0004 	 RETuRN 

	

0005 	1 IF(NGT.10)GO TC 3 

	

0006 	 FACTO=1 

	

0007 	 CO 2 I=1.N  

	

„ 0008 	2 	FACTO=1*FACTO .  - 

	

0009 	 RETuRN 

	

001 0 	3 X = N 

	

0011 	 FACTO=5ORT(2*3.14159)*x**(X+.E)*EXPi-X4.5/(12.*X)1 

	

0012 	 RETURN 

• 	• 0013 END 

*OPTICNS IN EFFECT* NOTERM.IC.E5CDIC.5OuRCE.N0LIST.NOCECK.LCAC.NOMAP,NCTEST 
*OPTIONS IN EFFECT* NAME =FACTO 	• LINECNT  = 	56  

*STATISTICS* 	SOURCE STATEWENTS = 	13.PRCGR. AP SIZE = 000290 
*STATISTICS* NO DIAGNOST/CS GENERATED 

.1 



OM OM IBM Oil OM Ili Ili OM IMO OM Ili MI Ole 	MI all MI BID Ole 

FORTRAN IV Cl  RELEASE ,-coC -EPLAhG 	DATE = TUE MAR 26, 1974 PAGE CCCI 

0001 	SLECLTINE ERLAbC(1RAF.PC,NCIF,PXX) 
C 	A SLEPCUT1NE TO CALCGLATE NC. CF CIRCUITS CF Fol.:. CR FULL 

GRCLPS FCR GIVEh FRCE. CF  CVEPFLCW (PC) AND GIVEN TRAFFIC 
IN ERLANGS (TRAF) 	 _ 

• 0002 	PX% = 1.000000CC0 • 
0003 	K = C 
0004 	IF (TRAFeLT.0.0CO5)  CC  TO 21 _ 	, 	. 
0005 	20 K = K+1 
,0006 	PXX = (TRAF*PiX)/11X+TRAF#PXX1 
0007 	• 	IF(PXXoGT.PC)  CC  IC 20 	.  
ocoe - . 	21 NCIR = K 
.0005 	• 	RETURN 	. 
.0610 - 	• 
	

'END 	- 	 • 

*CPTICNS IN EFFECT* NCTERM,IC.EECDIC9ECURCE.NOLI5IgN00ECK0LCADeNCMAPgNCTEST 
*OPTIONS IN EFFECT* NAME =.ERLANG 	LINECNT = 	56 

— *STATISTECE* r • SOLRCÉ— STATEMENTS = 	109PRCGRPM SIZE = 0001F6 
*STATISTICS* NC DIAGNCSTICS GENERATED 



OM MS OM 	IBM MI OM 	 ea 81110 MP Mil MI MS 	 On OM 

FORTRAN IV G/ RELEA.-E 2.0.. 	-USAGE CATt' = TUE kAR 26, 1974 	 PAGE CCCI 

000/ 	 SUERCUTINE LEAGE 
C 	ROUTINE TC DISPLA't USAGE   CETÂIL FCP EAC/- ELEMENT 

0002 	 COMMON/MASTRIOIFACH5CoE)oRFAC(50,30),IPCUTECE004089 
SRC1IE(50.4)10, FACeNPCLIE 

0003 	- 

_ 

0004  
0005 
OCOE ' 
0007 
0008 -- 
0009 
0010 . 
001/ 
0012 . 
00/3 

- 0014 
0015 
0016 
0017 
oole 
0019 

. 0020 
002/ 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031- 

- 0032 
0033 

0034 

0C35 
- 003E 

0037 
0036 
0039 
0040 
0041 . 
0042 - 

 0043 

COMMON/MASTR3/1P,Ity1C1âNER,IELEMIpICCSFKtISLIFE,IFACAG.IDEPALo 
1 	 IFACCL,IELEW2,1bCAPvIACCAPoIMAINT,IMARK9ITRAF. 
2 	ICThRE,IF1AX,Ih1AX,IDI51.IGAVF9/IRCAPs 
3 	ISALV.IPENVeIREIR,IGAVvIACCEPoIANCEP.INAV'eIGAVRe 
4 - 	»IASUNliIINUNsILAbCsILANCPMISTATtISTAYPoIGECeIGECP* 
	IELIL,IELILP0ISISTAII/GECMp/EUILWeIG.AVA4ITCTIN, 

6 	JRINS,JC50JFINRoJSTINC,JUNIToJISTF0JTRAFgJTRAFS9. 
7 	JRREVeNbCoKFEoNCPRoJCSEPV,ITCCAPgJCIMEN,JTRAFP 
CÇMMON/MASTR9MCLOOPLC5SoPCVEFoCCNV 
CIMENSICN 0ISPiege3C/pICISP121,301 

 

DATA IPLUS/g+ 
PRINT ECC 
OO E0 K=1,NFAC 	• 

:M=0 
00 . 25 IX=1,30 
DISP(4,IX)=0 

25 CISP(leIX)=C 
CC 40 J=1,NRCU1E• 
JLAST=J1E1F+IRCLTEIJ.JFINR1-../ 
CC 3 0  L=J15TF,JLAST 
IF(koECeIRCUTEIJoL)1  CC  TC 35 

30 CCNT1NLE 
CC  TO  40  

.35 10=144-1 
ICIEP(IeM)=IFACCIRCUTEgJeJ15TF/91ELEMI) 
IDISP(2.M)=TFACIIRCUTE(JDJLAST)eIELEM11 
I=JCIMEN-1 
ISM=0 

36 I = 1+2 
ISM=ISW+IRCUTE(JIPI) 
IF(ISMeLTeL-..JISTF41)GC IC 36 

• 	I=I-1 
IF(IROLTEIJIFID.E01.IPLL5)0I5P(1.M/=RRCUT6(JeJTRAFP) 
IF(IRCUTE(J,IehEeIPLU53DiSP( -4.1)=RRCUTECT,JTRÂFP1--  

40 CCNTINLE 
IF(M.E0.0)G0 IC  SC 	' 

. . 	PRINT EC1. -  IFAC(KpIELEM1) 	 .  
5GC FORMAT(//1100CPERATICNS BLCCIe ••• USAGE Ate CIPENSICNING CETAILI/ 

1 T2C,INCDE CR LUNKeeT340TRAFFIC STREAVI.1. 640PEAK C 405 1 ) 

	

-501 FCRMAT(/724111.44913EpsC 	D.,TECOHUo005 CIRCSe.7X02.11 
1 T77.°FIeCCS CIRC5°,7X1, 6 %.) 
	 SM = 0 

SM1=0 	 . . 

SM2=0 
SM3=0 
SM4=0 
CC 41 IX=19M 
T =CISP(41,IX)/364.  
CALL PC/SSIT.PLCSSIMC/RoPXXI 
DISP(5.1,IX)=NCIR 



MS OBI 	 • OBI OM MI 	MI Se •III 	 WM IMO MI an MI 

r Ob 	FORTRAN IV GI RELEASE 2oC 	LSAGE 	CATE =  ÎLE  MAR 2t. 1974 	 PAGE COC2 

0044 
0C45 
0046 
0047 
004E 
0049 
0050 
0051 
0052 
0053 
0054 

.0055 
005,6 
0057 

, odse 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0065 
0069 
0070 

007/ 

IF(IFAC(KIIELEM2).EC.CI0I5P(5sIX)=T/CCNV 

CALL EPLANGITsPCVERoMCIRoPXX/ 
OISF(2,1X)=MCIR 
IF(IFAC(CsIELEM2).E0e0IIDISP(22/X)=7/CCNV 
5M3=SM3+CI5P(1oIX ) 

 SM4=SM4+CISP(4.IX) 
 SM1=5M1+DISP(2,IX) .  

41 SM2=SM2+DISPI5oIX) 
SM=SM1+SM2 	 
DO 42 IX=loM 
DI5P.I3oIXI=DISPI2oIX)*100o/SW 

42 DIEP(6,IX)=CISP(5.1X)*IGOo/SM _ _ 	, . 
CO 44 IX=1,M 	• 

' 	IFICISPcioIX/..LI.e000t5/GC TC 43 	• 
PRINT 502.10ISPI1o1X/o1OISP(21IX)0CISP(I,IX),CISP(2,1X),CISP(3sIX1 
OC TC 44' 

42 PRINT-503:101SP(leIX)olDISP12,1X),DISP(401X)oDISP(5eIX)sDISP(eoIX) 
44 CCNTINLE 

SM2P=SM2*100e/S› 
PRINT 504o5M3oSk1oSMIPoS 1 4 9511 2eS12PoS11  

50 CONTINLE 
RETLRN 

502 FCRMATIT24,44,2X.A4oT5Co3(F7o2o2X)/ 
503 FCRMATCT34,4492X,A4oT7Es3(F7o2o2X)/ 
5C4 FCRMAT(T340TCIALS 	•I,T4903(FEe2o1X)sT77$31F8.21.1X) 

o5X,FS.e2) 
------------ —E—.NC 

OPTIONS IN EFFECT* NOTERMoIDoEBCDICoSCLRCEeNCLISIoNCCECKoLCACoNOMAPoNCTEST 
*OPTICNS IN EFFECT*.  NAME = USAGE 	LINEChl = ' 	56 
*STATISTICS* 	SOURCE.STATEMENTS = 	71oPROGRAM SUE = COCCCC 
*STATISTICS* NO DIAGNOSTICS GENERATED 	„ 



1 

OM OM ME Mal MS MI MR MIR Ili OM MO Ma MI MI OBI MU 1111111 OM OM 

FORTRAN•IV G1 SELEASE 2.0 SLMAPY 	CATE = ÎLE  >JAR 2E. 1974 	 PAGE COO' 

0001 	SLERCUTINE SLMAgY 
RCUTINE PRINTS A CCSI ELCCK Si-et/PRY CF CALCILATIChS 

0002 	CCKNON/WASTRI/IFAC(5CIE).RFAC(5C.30).1PCLTE(50.4C). 
1 	PPCLTE(5C.4)-0nFAC.ARCUTF 

0003 	COPPOONiKATR2nCFLhAE(iC.20i,CFLKCP(10.20).CEFLi2ü),NFSI2(1C,3). 
PLANC(2),PSTAM).FGEC(2).FELII-(2) 

0004 	COMMON/MASTR3/IF.le.ICtiNER.IELEKI,ICCSFN.ISLIFE.IFACAGI/OEFAL._ _. 
• 1 	1FACCL,IELEM2.IbCAFeIACCAFeIbeINIsIMPRK.ITRAs 

2 	.ICTFEX.IPTAX.IhTPX,ICIST.IGAVF.ITRCAP, 
3 	ISALV.IREMV.IREIRtiGAV.IACCEPIIANCEP.INAV.IGAVP, 
4 	IASLN.IINLNoILAAC.ILANCP.ISTAT'ISTATF.IGEGgIGEGP. 

IELIL.IELILP.ISTATW.IGÉCNIIIELILK.IGAVW1pITCTIho 
6 	' 	JPINS.JCS.JFINP.JSTIND.JUNIT.JISIEteJTRAF.JTRAFS. • . 	. 
7 • 	JPREV.KkCIIKFE,NCAR.JCSEPV.ITCCAP -.JCIiiÉN ...iiRAFP--  , 

0005 	COMMCNOWASTR4/A(15.7..E1 
OCOE • 	CCMMON/MASTR5/F(10.3C),IFI(15.2).E 
0007 	CCMMON/MASTRE/C(15.10.2) '  
0002 	COMMON/NASTR7/CP(1Eet) 
0009 	. 	DI YENS ICN ICATE (4) • ITISI E(2 ) sNANES.149 	) eICEP(594) 9C(2) 0511(2 . 	.... 	. 

1 RE(2).AX(9),X(€92) 
0010 	DATA ICEP/ 1 STRA 1 1, 1 1GUT 1 9 1  L1h 1 1 1 ECEL 1 1, 1 G) 	1 , 1 CCUE 1 . 1 LE D. 

'1 1 ECLIi.°NING 1 1 1 	1 0SLM..- 1 . 'CFY 1 , 1 EARSe0---DIG 1 . 1 1TS l e  

1 1 STRA 1 . 1 IGHT 1 . 1  LIN 1 1 1 E(AS'OL) 	1/ 
OCII 	- 	DATA NANES/IEC 1•. 1 ELEF 1 OHCNEgg° 	1 0 1 ALEE 1 . 1 RTA •, 1 GOVT°. 

1 ° TEL 1 OSASK 1 . 1 . GO 1 . 1 1/1 7 1 , 1 EL 1 . 1 >AKI 1 . 1 7CEA 1 1 1  TEL',  

0012 	DO 30 J=1,NCAR 
0013 	CALL TSCATE (1,ICATE) 	 . 	 _ 
0C14 	CALL TSTIME(1,11INE) 
0015 	PRINT.  50C.(NAMEE(I.J),I=1.41-.IDATE.ITINE 
001E 	SOC FCRMAT(/// 1 1 1 ,T22. 1 CCST ELCCK SUNNARY 1 *T53.4A4.T8T.4A4.T10 .2.2A4/) 
0017 	R=F(J.4)/(1..-F(J.1))4(1 ..-F(Jp -2))4F(J.3)*F(J.2) 
0012 	PRINT 5C1,F1.1.1),F(Je4),F(J.5).R.F(J.2),F(J.3).(ICEP(IsIFI(J.1)) 

1 III.I.E).(IDEP(I,IFI(J.2)),I=1,5).F1J,KXC) 
501 FORMAT(TISOCESCPIPTIVE INPLT PAPANETÉRS : 1 / 

11. 17. 1 TAX RATÉ = 1 .F7.5, 
21170RATE OF REILRN Ch. ECUITY = 1 ,2PFE.2. 1 X 1 / 
37/7. 1 RATE.CF RETLRN - (EXTERNAL-OEFAULT CPTICh) = 1 .FE.2. 1 X 1 / 
3T17. 1 RATE . OF RETURN (INTERNAL CALCULATICN) = 1 .F6.2. 1 11 1 / 
4 -117. 1 DEBT CAPITAL PATIC = 1 .CFF7.5/ . 	 _ 
5117. 1 INTERESI ReTE  CI LCNG,TEFK DEET = 
ET170CEPPECIATICN METFCC: SWITCHING- ÉCUIPMENT 	•.5A4/ • 

7T17. 1 	 : TRAKSM. 	ECUIPKENT 	1 .5A4/ 
• 81. 17. 1 ALLCMANCË -FCei iCRKING • CAPITAL  

0020 	PRINT EC2.(F(.1.1),I=E.15) 
0021 	502 FORKAT(T5808HSW 1 NG OF.769. 1 TRAhS CP.. 1 / 

1717.°X OF GROSS ASSET VALUE FCP NAINTENAhCE = 1 .2PF8.41.2X.F8.4/ 
2T17,°X 	 MARK6CCKM 	= ieFE.4.3X.F2.4/ 
3T17.°X - - 	TRAFFIC EXP = 1 .F2.4.3X.F8.4/ _ .  
4117. 1 % 	 CTFEP EXP 	= 1 .1F2.4.3X.F8e4/ 
5T17. 1 % 	• 	 NON-INC TAX = 1 .FE.4.3X.FE.4) 

0022 	PRINT 503e(F(.41).F(J.I4E),I=16120),F(J.21)  
0023 	503 FORMATIT171 1 2 CEANGE TO TOTAL PLANT TYPE AT COST 	ACONS 	RETS' 

1/T.32,1-.-STCHINGL.Te2PF64.2X.F2.4/ 

0019 



0024 
002S 

0026 
0027 

0022 
0029 
0030  

0031 
0032 - 

0033 
.0034 

- 0035 .—  
0036 
0037' 

0030 
0039 

0040 

0041 

am 	r moi um us r 	r mum um ow 	r 	am me sr 

• 2  T3€.'-TRANSMI5EICNesTE5eFE.4.2%.FE04/  
3 T28.1.'-.5TATICN ECLIPeoTES,FE.492X,FEe41 .  
4 1.-3Es•-GENERAL E0t1P 1 9155.FE.,492X,FEe4/ 
5 73E10-EUILDINGE.I.TSE,FE.492XeFe.4/  _ . 
6 T 38,'-LAND'IpT5E.FE1.4) 

CC le IX=1.9 
1E AX(IX)=0  

CC 19 IX=196 
CC 19 KX=1.7 

IS AX(KX)=A(J,KX,IX/-FAX(/(XI 	 • 	.  
DC 13  4X=1.6 
CC 13 JY=1.2 	• 	, 	 • 

13 .  X(JX.JY)=0. • 	 . . 
. 	• DO 14 JX=1,6' 	 • 

X(J)42)=A(..1,111JX)-.-A(J12,JX)+.E*,(0(J931JII)A(J.4,JX)A(Jo51,IX)I 
14 X(J)41)=A(Je1eJX)4e54(A(Je3eJX)-.4iJo4IDJ/0) 

DO 23 JX=1.6 

AX(E)=X(J)41)+AX(E) 
23 AX(9)=X(JX,2)4AX(9) 

PRINT 509,(0P(JeK),K=1,4) 

509 FORMAT(' --OPERATING REVENLE IS°D 2Xo4F1102) 
PRINT 504,((A(J,K,1),M=1$7)eX(191).X(192),I=1o5).A(Je1e6) 

1 9 A(J1,31,6)sX(6,1)9X -( 6,2)e(AX(1c).M=1,9) 
504 FCRMAT(/' 	 TecusANcs .  CF CCI-LARS'eT920MICYEAR"/ 

11. 220AT COST ACCQCEP 	ACCbe. 	REIS 	h.CEP SALVAGE'. 

FORTRAN IV 01 RELEASE 2.0 	 SLWARV 	 CATE = TUE M AR 26, 1974 	 PAGE C002 

3T70-SVITCHING".724,7(F7.2,2X11,F7o2s2XoF802/ 
4T70-TRANSMISSICNI,T24.7(F7o2 9 2X). F7.21,214FEe2/  
5 170-5TATION ECLIP",12407(F7e2.2X19F7.2,2X0F8.2/ 

677 ,,I-GENERAL ECIIP 1 .7241)7(F7o2s2X)sF7e2.2X,F8.2/ 
71-70-2LILOING5 1 .1. 24.7(F7.2 ,02X),F7o2s2X9F8.2/ 

•
_ 

ET?, 'LANCIeT2411FT.29T429F7•291E7eFTe292XFEe2/ 
9770--1OTAL"sT2207(F8.211X)6174F7.2e2X,FE492I 

0042 	 S(1)=C  
0043 	 S(2)=C 
0044 	 RE(1)=0 

004E 	 RE(2)=0 
0046 	- 	 . 	DC 20 K=19NFAC 
0047 	 IF(IFAC(14101NER).NE.J)GO TO 20 	 • 
004E 	 . 	 M=1 . 	. 

• 0049 	• 	 IF(IFAC(M.IELEM2).NEe0)M=2 
0050 	 SV(M)=SW(M)+RFAC(KeITICTIN) 

0051 	 RE(M)=Re(M)+RFAC(K,INAV)*(1.+F(J.KbC)) _ . . 
0052 	 20 CONTINUE 
0053 	 5181=0 
0054 	 1RI=0 	 .  

• 0055 	 DC 21 K=1,6 
0056 	 5b1=EM14C(J.Kie1) 
0057 

	

	 21 TRI=TR1+C(4.1(1,2) _ 
0050 	 C(1)=511(1)-5111 . 
0059 	 C(2)=511(2)TRI 

0060 -. 	 PRINT 60611(0(JoKeI),K=1,6)9C(I),RE(I)oSW(1),I=1.2)  
0061 	- 50 5  FORMAT(/ •  --OPERATING AND CAPITAL CCSTS-•--"/ 

1T25OMAINT 	M6C ' 	TRAFFIC 	CTMER N-INeTAX 	CEPREC404 



suwARy FORTRAN IV GI RELEASE 2eC CATE = •TUE  VAR 26 9  1974 	 PAGE 0003 

Mlle BIM MI MI IMO  1  1111111 	 MIR MO «a Ma UM OM NM OM 

2' CAP CCST NeR.EASE ICI INC CCST"/ 	 _ _ 	_ 
21.70—SWITCHING'.73,7(FEe2e2X),FSe1e2X.FEe2/ 

• 4T7e°—TRANSMI5SICNI eT23.7(F8m2.2X)eF5els2X.FEe2) 
0062 	.PRINT ECE 
0063 	— 5C6  FORMAT(/' —SW/ICFING NCDES SLMMARY'0° LAE. AGE  SI  TOeTRse 

' 1° IReTR . IRCCE 	ASEETÉ 	ACCeDEP ANNeCEP 	SKEC 	• SINV/CCS '110 

S(E.C/CCE') 
0064 	 DO 25 K=leNFAC, 
0065 	 IFIIFAC(KeIC*NER)eNEeJ)GO TO 25 
0066 	IF(IFAC(KIIIELEM2)eNE.C)CO  TC 26 	.  
0067 	 PRINT 507e/FAC(KeIELEMI)e/FAC(ge1FACAGIleIFAC(KeISLIFE)e .  

•I . RFAC(KeITCCAP)eRFAC(Ke/NCAP)eRFAC(KeITRCAP),RFAC(KsIGAVF) 
'• ' 	é i,RFAC(K.IACCEP)aRFAC(KeIANCEF)eRFAC(KeITCTIN)eRFAC(KoIASUN)e 	• 

3 RFAC(KeIINLN) 
. 0068 	507 FORMAT(174 ,A4,2XeI2e2X112e2XeFEe012X*F51.0 .92X,F7e/e4(2)(eF7e2)e 
	 I 2X,F9e403)(eF0e4) 

0065 	25 CCNTINLE 
0070 	26 PRINT  SIC  
0071 	510 FCRMAT(../". —TRANEMISEICN LINKS ELM4ARY 6 / 1  LAE. CF  AGE SL RFC • 

a ' 	• 2..Tcci 	IRCIR 	IRCCE--ASSETS --  ** 	 - 	• 

. 	, 	• 

3.  "CCS/M SK&O/CCE/M 	WI 	SINV/CCe 	SKSC/CCS") 
0072 	• 	o0 27 K=IeNFAC 	  
0073 ' 	• '1F(IFAC(KpIC*NER)eNEeJeOReIFAC(KeIELEM2).E0e0)GC TC 27 
0074 	 AS=RFAC(KoIASLN)/RFAC(KeICIST) 
0075 	 AT = RFAC(KolININ)/RFAC(K.IDIST) _ 	. 
0076 	 IJK=RFAC(K,INCAÇ) 	 • 
0077 • 	IJL=RFAC(KeITOCAP) 
007e 	 PRINT E06eIFACIKeIELEY1HeIFAC(KeICCEFN),IFAC(KeIFACAG)eIFAC(Ke  

• I ISLIFE),NFSIZ(IFAC(KeICCSFN),3),IJLeIJK0 
2 RFAC(KeITRCAP)ARRFAC(KeIGAVF)eRFAC(KeIACCEP)eRFACIKeIANCEP/e 
3 . RFAC(KeITOTIN),AS,ATeRFAC(KeICIET)0RFAC(KeIASUN/eSFAC(MeIINUN) 

0079 	506 FCRMATII.X.A4e3(2Xe12),1)414,2(2XeI4702X,F702.4(2X,F7e2)e2(2XeF5e6) 
• 20 2X.FEe1e2(2X,F9.6)/ 

0C8C   27 CONTINUE . 
 0081 	30 CONTINUE 

0082 	 RETURN 
0083 	 END 

• . *OPTICNS IN EFFECT* NOTERM,IC,E8CDICeSCURCEeNCLIS1eNC0ECKeLOADshCMAP.NOTEST .  
. *CPTICNS IN EFFECT* .  NAME = SLMARY e LINECNT = 	56 	•  

*STATISTICS* 	SOURCE STATEMENTS = 	• 631,PRCGRAM SIZE =.001886 
*STATISTICS* NO DIAGNOSTICS GENERATEC 
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0007 
000E .  

0004 

0C1C 
001/ 

0012 
0013 

0014 
0015 
0016 

MI 	 OM In* en MI 111111 11111111 	*IIM 	 Me Me JIM 

• RCLTINE TC CALCLLATE SSET VALLEE FPCW SSET CCST FLNCTICNS 

0001 	SUERCUTINE ASSETS 
0002 	CCMMON/MA5TRI/IFAC(EC.6).RFAC(5C.30),IRCLTE(EC.40/. 

1 	PFCE.TE(S0.4).hFCC.hRCLTE 
0003 	CCMMON/MA5TR2/CFLhAE(1C,2C),CFLNCP(10.26).CEFL(201,NFSIZ(10.3). 

1 	PLAh0(2).PSTAT(2),PGE0(21,PELIL(2) 
0004 	COMMON/MASTR3%IP.Ibe./C1NER,IELEY1.ICCEFN,ISLIFEsIFACAG.ICEFAL, 

1 	IFACCL,IELEW2eIhCAPpIACCAFAIIWAINT.IMARK.ITRAF. 
2 	ICTFEX.IPTAXIIN1AXpICIST,IGAVFIIITRCAP. 
3 	•ISALV.IREWV.,NEUIL,IGAV.IACCEP.IANCEP.INAV.IGAVPs 

I 	N PSLN,IILN,ILANC.ILANCP./SIATIISTATF..IGEC.IGE0F, • . 	• 	. . •• 
	 . 	. 

-. 	6, 	JP1h.S..JC5.JFiNR.JSTINC.JLNIT.'JISTF.J1RAF.j1RAF5I 
7 	JPREVegbC.KFE.NCAR.JCSERV,ITOCAP.JOIWEN.JTRAFP  

0005 	COMM0N/WAS1RE/FIKDA1(10.30).4FINDT(15.2).E 	• 
.0006 	CCMMCN/MPRCCN/I0CN(2() 

0017 
001E 
0014 
0020 
0021 
0022 
0023 
0024 
002E 
0026 
0027 
002E 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 

DO 24C K=1,NFAC 
IF1RFAC(K,ITRCAF).LTe.00051, GC TC 244 

C 	SELECT - REOLIPED CCST FLNCTICN 
L = IFAC(KvICOSEN) 

C NO OF STEPS IN FN IS W1 
M1 = NFSIZ(Lel) 
CC 200 M = 104 1 

• FER EACF STEP CF FLNCTICN SEAF0M FCR AESC1SSA 
IF1CFUNAE(L04 ) . .GE.RFAC(K.ITCCAF)) GC  70  205 

 200 CCNT1NLE 
• CAPACITY EXCEEDS LIMIT CF FUNCTICN GIVEN 

NRITE(11....500)RFAC(K.ITCCAP),L,K 
- 500 'FCRMAT(IXOCAPACITY '.FE.00 EXCEEDS CCST  EN  t.I2OFCResI2) 

STCP 
	

• 

	STEP FCLND, CBTAIN VALUE ,  SPLIT INTO CATEGCRIES  
2CE DEF = CEFL(IFAC(K.IFACAG))/DEFL(1) 

CIS=1 
IF(IFAC(K.IELEN2)eNE.C)DIS=RFAC(KeICIST) 
• I=C 
-IF(IFAC(K.IELEM2).E0.0)71=0FUNCR(L.1)4(RFAC(KeNBUIL).• 1) 

 R=(CFUNCR(L.M)+TI)/RFAC1K.ITOCAP14CIS  
IC=IFAC(KirIeliNEF) 	• 	 • 
T=RFAC(KeINCAP)4R 
ISM=2 
IF(IFAC(K.IELEW2).EC.C)ISI.=1 
J5'0=15'01+15 
KSVa=/5W+21 
-RFAC(K.IGAVF)=T 
RFAC(KeILAN0)=1*FLANC1ISM1411.-.54, FINCAT(IC.21)1 
RFAC(K.ILANDP)=7APPLANC(I51i)*FINCAT(10.21) 
RFACW.T0E0)=T-SFEE0(ISW)*(1.-.54(FINEAT(I0.19)-.FINOAT(I01125)1) 
RFAC(K.IGE0P)=1#PGE01ISb14FINCA1(IC.14) 
RFAC(KsIGEOM)=T4PGE0(ISb)*FIK0AT(ICs2E)  
RFAC(K.ISTAT)=T4PSTAT(ISI.)*(1.-•05#(FINCAT(IC,18)-FINDAT(I0.24))) 	- 
RFAC(K.I5TATP)=1#F5TAT(ISV)#FINDAT(10.1E) 



T*FSTA7(I5Y1)*F/NCAT(IC,24) 

*FELIL 	* I 1 •-•L-* 	INGOT ( IC.20 	INCAT ( IC •26 
1*F51IL(IEk)*FINCAI(ICe2C) 

T*PEUIL(I5X)*FINCAT(TC,2E) 
i1.-FLANC(ISIla-FGECIIS .0)-FSTATIISNI-PEUIL(ISI)/ 

ILIC....ISb)-FINCAT(ICIKS1))) 
*41.-PLAND(15b)-FGEC(IS*)-P5IAT(151)-PBUIL(ISW))_ .  

*I1.-.-PGEC(ISW)-PSTATII.5111-PELIL(ISI))* 

feSC*I RFACIK 

4RFACCW•IGECP 
)-PFACit<111GECM 

VALMYR/RFACiK 

YALYYR 

ILANC )+RFAC 	ISTAT HRFAC CK• ICEG 

• IGAVP /  4 RFACIK• ILANCP I+ 
3+RFACOClo EEL: ILF 1-RFAC (K•IGAVV I .,• 
)-RFAC(K let IL ,' )ï - 
• ITRCAP) 

/RETURN 

ICh CF ASSETS°/,° 	LIST SFCIIISI -e --  
'ri;..  AcCN. CAF. RETC CAP' ,  

LANC, ST EC, G EC. ELCES°) 	 

),IFACIL•IELEM1).RFACILIIINCAP/, 
egFAC (L,IGPV),FFAC(L.ILANC). 

ACILsIELILI,RFACIL.IGAVPI. 	' 	 
)BRFAC(LvIGECF),RFAC(L.IEUILP/. 

oRFACILIDIGECM),RFAC(L.IEUILM). 

.21,5X•5FICe2/45X95F10•2/49X, 

.4) 

0AI' = TLE --kAP 2, 1974  PAGE C002 ASSETS 

LLTS CF VALLAT 
CAP. EEG. CF  

AR SI§ CR TF.  

loRFACIL,IRETR/ 
FAC(L.IGEC).RF 
,RFACILyISTATP 
PFAC(L.ISTATM) 

- 
.12.2)444,3E10 
2,2X.F10.21F12 

11111 	01111 111 	UM 1001 MI 	111111 irdfi elm ime as am MI gew 

`''" 	FORTRAN IV Gl -  RELEASE 
(JP 

	

0C37 	 RFAC(K,ISTATM)= 

	

003E 	 RFAC(KIIELIL)=T 

	

0039 	 RFAC(KeIELILP)= 

	

6040 	 RFAC(KtIELILM)= _ 

	

- 0041 	 RFAC(K.IGAV)=7* 
1 *(1.-.5*(F/ACA 

	

0042 	•• 	 RFACIK,IGAVP1=1 
1 *FINCAT(IO,JSb 

	

0043 	 RFAC(K,IGAVM)=T 

1 FINCAT(IC,KS*) 

	

0044 	 VALMYR = RFACIK 
I +RFACI15.1.OUIL) 

• 2 RF .ACIK.i15.1ATP/ 
3 -RFACIK,IST-ATM 

	

0045 	 RFAC(KgIASLN) = 

	

0046 	 RFAC(KsIGAVF) = _ 

	

0047 	240 CCNTINLE 

	

004E 	 IFIICCN(3)•ECo0 

	

0049 	 WRITE(Ib,S000) 

	

005C 	5000 OCRMAT(/// ,  RES 

1° 0,01INER,NAME. 
2° ASSETS FCR YE 

0051 co  575 L=1,NFAC 

	

_ 	. 

0052 575 WRITE(11(1.5001)1- 
1 RFAC(L,IADCAP) 
2RFAC(LeISTAT),R 
3 RFACIL,ILANOR/ 
4 RFAC(L.IGAVM). 

- 	 -5RFACILtiGA -iF),R 

0053 	 5001 FCRMATI2X••2•2X 
1F10.21110X,3F10. 

0054 	 RETURN 

0055 	 ENC 

*OPTIONS /N EFFECT* NOTERM,ICIPEECDIC.SOURCEINCLIST•NCDECK.LCACIINCMAP,NCTEST 

*OPT ICNS IN EFFECT* NAME = ASSETS • LINECNT = 	56 

*STATISTICS* 	SCLRCE STATEMENTS = 	55ePRCGRAM SIZE = C00C24 



0004 

0005 
OCOE 
0007 

te ile OM Mt gill toffli gee OS MI le 11111. lie «II 411* 	11110 	IIIIIII 

7.7 	FORTRAN IV CI RELEASE 2.0 
4› 

CAP 	CATE =  ÎLE  MAP 2E. 1974  PAGE CCOI 

0001 	 SLERCUTINE CAP 

C RCLTINE TC CALCULATE TFE CIMENSICK CF INTERREGICNAL FACILITIES 

C 	LSES PCISSCN CCN. FCR FINAL GPCLFS, EFLONG FCP . F.L. ANC FLLL CRCUFS 

C CALCULATES LCAC CN GIVEN RCUTES CF CNE 	M STREA USING FRCP CF OVERFLC*  . 	 _ 
C TFIS ROUTINE IC EE REFLACEC EY  'CHARGE' SCLTINE FRCM FERMES 

C IN PHASE II OF IRA 
0002 	 CCMMCN/MASTR1/IFAC(5C.E)sRFAC(5C13C).1PCLTE(SG.4C). 

	

1 	 PFCLIE(SC.4).NFPC.NRCLIE 
0003 	 COMMON/MASTR2iIR.11sICtNEF4IELEMIII/CCSFN.ISLIFE.IFACAG.ICEFAL, 

	

1 	  IFAccL,IELEw2,IrcAp,iliccAF,ImpinT,ImApK.ITRAF, 

	

2 	ICTFEX,IFTAX.INTAX.ICISItICAVF,IIRCAP. 

	

2 	 ISALV.IREMV.IRE1R.IGAV,IACCEfe1ANCEF.INAV.ICAVP.- 

	

4 	 IISLNI;IINUN.ILANC ..ILANCF.ISTAT.ISTAIF,ICECiiGEGF. _ 	. 	. 

	

5 	. 
; 	JPINS.JCS.JFINF.JSTINC.jUNIT.JISTF•JTRAFliJTRAFS -. 

7 	 JFREV,KiiC.KFE.NCARIJCSERV.ITCCAF.JCIMEN,JTRAFP 
CCMMOK – /MASTR9/FCLC.PLCSS.FCVER.00NV 

• CCMYCN/MFRCCN/ICCN12C/ 
DIMENSICN IT(5).7CLW(5) 
CATA IFLLS/s+• 	°O.  

C 	  

000e 	 IST = C 
0009 	 CC IC J=1.NRCLTE 

C ROUTINE TC CALCULATE LCAC CN EACF RCUTE Al  PEAK 
C CALCLLATION LSES . INCICATCR CF FIRST SEGMENT CNLY 

0010 	 IF(IROLTEIJ.J.STINCÉG.IST) 0-C10-  15 .  
0011 	 IST=ISTil 
Od12 JCLO=J-..1 _ 
0012 	 T.ELM=4: 
0014 	 NFJ=C 
0015 	 KRT=J-1 
0016 	16  NRT=NR14.1 

0017 	 NRJ=NRJ41 

001E 	TELM=TELM.FRRCLIF(NRTIeJTRAF) 
0019 	 11(NRJ)=IRCLTE(NRT.JCIMEN) 
0020 	 IF(NRJ.LT.IRCUTE1J.JRINS))  GO  TO 16 
0021 	 ICh=0 	 • 
0022 – 
0023 	 IF1IT(JMX).E0.1FLLSAICN=ICN4-1 
0024 	17 CCNTINLE 	 
0025 	 DC 16 JWX=1.NRJ. 

002E 	 PRCE=1.L.POVER 

0027 	 IF(ICN.EC.NRJ)FRCE=1 _ 
0C2E 	 IF(IT(JMX).5C.IFLLS.ANC.ICN.NE.0)TCUM1J1,40=ISUM*PROE/ICN 

0029 	 PRC = FCVER 

003 0 	 IF(ICN.EC.G)PRC=1 

0031 	 IF(IT(JMX).NE.IFLUS.ANC.ICN.NE.NRJ)TCLM(JMX)=TSUM*FRC/(NRJICN) • 
0032 	16 CCNTINLE . 
0033 	15 JX=J—JCLC 

0034 	 1 0  RRCUTE(J.JTRAFP)=TCLM(JX) 

0035 	 CC 211G J=1.NRCLTE 

0036 	 TRAF=RRCUTE(J.JIRAFP)/36.  

0037 	 CALL PCISS(TRAF.FLCSS.MCIRFI.FXX) 

0038 	 CALL ERLANG(TRAF.PCVER.MCIRFIeFXX) 



0039 
0C4C 

0041 

0042 
0C43 
0C44 

004E 
0046 

0C41 
0C4E 
0C49 
005C 

0051 
0052 
0053 
0054 

005E 
0056 
0057 
0052 
0059 

0060 
0061 

0062 
0063 
0064 

impl an me Ili 	11110- «le 	ea te OM le ill -SP fete 10 lie apa 

FORTRAN IV Cl  RELEASE 2eC 	 CAP CATE = TUE MAR  26, 1974 	 PAGE CCC2 • 

CIPEe=TRAF/CCNV 
1(3=IPCLTE(JeJFDP)4JISTF-1 
OC 21 11 e=JISTFeK.3 	 • 
IF(IFAC(IRCLTE(JeK)csEELEP2DeECe0/GC TC 2E 	  
1SUP=C 

IP=JOIkEN-1 
21 IP=IP+2 

I5Lm=rsim+IRcéTE(JoF1 
IFIISUPeLEeKA-1—JI5TFMC TO 21 

YCIR=eCIRFI 

IF(IRCLTE1...:eIPX).EC'eIFLL5)1 4. CIP=WCIPNI 
• . 	• .RF.ACCIRCLIE(JeK/O/NCAF)=RFAC(IRCÙTECJoKleINCAP1+YCZR 

	

- 	-- 	• 
• GO TC 2. 	 : 	'• 

. 	••' 25 RFACIIRCLTE(jeK1eINCAF)=RFACCIROLTE(JsMIoINCAP)CIRSt • • 
2C RFACEIgCLTE(Jel)sITRCAPI=RFACCIRCUTEIJoKIeITRCAP/4RROUTEIJeJTRAFPI - 

2111 CCNT1NLE 
211C CCNTINLE 

IFIICCN(21eECeCIRETURIN 
ItiRI1EI/te5CCC/ 

EOCC FORMAT(00//° DIGENEICNING CF FACe 0 / 0  LIST FRCVICES el°c) 
1 ° %1 CtINER0 NAPE:, TCTAL CAPACITY cto 	 
2 0 	CIMENSICN -IP- CIRCLITS°o° CIVENSECN IN (CS° 

'AND GCSE FUNCTICN CCCE°â 
CC FAO L=10NFAC - 

500 IIRITE(Ibe500111-elFACILgICtKER)gEFACCCI,IELEtilï'eRFW -ChL;Iïdt'APi); .-----  
I RF1CiLeINCAP)0RFACILgITRCAPIDIFACIL:pECCSFNI 

• EOCE FCRPAT(.914I2e5Xe1205XeA403(EXeFICe2)05X0721  
RETURN 	 • 

END 	• 

eopTichs IN EFFECT* NCTERMe/CeEECOICIDSCLUCEoNCLISTeNCCECKeLCACeNCVAFeNCTEST 
- e:OPTICNS IN EFFECT*. WAJJE - = CAP 	e LINECNT = 	56 

eSTATISTICSt 	SCARCE STATERENTS = 	64ePROGRAP SIZE = 000968  .______. 
esTATisTIcs* NO-DIAGNCETICS GENERATEC 



>AIN - FORTRAN IV GI RELEASE 2oC 
— 

CATE = . ILE MAR 2Es IS74 	PAGE C0 -0U 

le tie le 	 400 tie ea 	ellk 	ee to is 	_an_ on 

; 

— 

C 	  
• A SUCLI/NE IC CALCLLATE CEFFECIATICN CN A FACILITY BY FACILITY EASIS 

LE  S S/R DELGo CSLMYCsCCUELE 
C• • 	  

0001 	SLERCUTINE CCPPEC 
 

0002 	DIMENSICN V(4)obA(4),VM44).»A(12),E(12) 
0003 	CCMMON/WASTR1/IFACCECIE/oRFAC(50,30/sICUTE(50.40)e 	_ . - - _ _ . _ _ _ _ _ _ 

RRCLTE(SCe4)eNFACeNRCLTE 
0004 	CIOMMON/MASTR3iIFiDielChNERoIELEMleICCEFNIISLIFE,IFACAGoICEPALo 

IFACCLsIELEN2oDCAPolAÇCAPeIMAINT s INARKolTRAFo 

	

2 	ICIFEXpIPTAXIsIN1AXe ICISIDIGAVFoITRCAPe 
• . 	3 	ISALVelFsEPV,IFETRolGAVeIACCEPIIANCEPoINAVeIGAVP.o 

	

4 	• 	' 	1ASLAo/INLNoILANtoILANCFoISTAIsISIATPoIGECilEECP0• 
 . 

. 	. 	. =. 	• 	IEtILeIELILPsISTATMOIGECYolELILMsIGAVMOITCTIAo 
• .6' 	JFINSeJCS,JFINRoJSTINCoJUNIToJISTFoJIRAFoJTRAFS, 

JÇREVoKWC,KFEoNCARoJCSERVoITCCAPoJCIMEN,JIRAFP 
0005 -- 	 COMMONOWASTR4/ASSET(lEs7sE) 
000E 	 CCPMCN/MASTRE/FINCAT(IC,30)0IFINCTilEe2)oE 
0007 	CCMMCN/PPRCCN/ICC1, (203 
OCOE 	DIPENEICN LM(7) 
01009 	 CATA L-Mi°CCSTse'ACoCeoBACCNve°RETS°0 8 ANoCee•SALV°0REMV 9 d,  

	 THE FOLLOWING SWITCHING ÇCCES ARE USEC(CCCED IFAC(KoCEPAL)D  
• C 	I — FCR ELG 	STRAIGHT LINE CALCLLATIChS 

2 	FCR SUN CF YEARS CIGITS CALCILAT/CI , S 
3 — FCR CCLELE CECLIN/NG EALANCE CALCLLATICNS _ 
4 	FCR ASI STRAiGHT LINE CALCULATICNS --  

FOR EACH FACIOTY . 
OC1C 	 DC 20C K = - IoNFAC 	  
OCli 	 IA = IFAC(KoIFACAG) 
0012 	 16 = IFAC(KeISLIFE) 
0013 	ISW = 2 
0014 ( I FA C -if K e I ELÉ M.21oEC-O-d-) .  

• SWITCH/NG PARAMETER /SW = I FCR SWITCHING FACILITY 
= 2 FCR TRANEMISSICN FACILITY 

V(1) =RFAC(KeISTAT) 
V(2) = RFAC(KsIGECI 
Vi2) = RFAC(KoIELIL) 
VC4) = RFAC(KsICAVD 

• • VA(/) =RFAC(KoiSTATF) 
. vA(2) = RFAC(KoIGECP)  _  

VA(3) = RFAC(KoIEUILF) 	- 
VA(4) = RFACiKoIGAVP) 
VM(1) = RFAC(KoISTATM) 
VM(2) =RFAC(KoI(ECM) 
VM(3) RFAC(Ko/ELILIMB 
	 VM(4) = RFACiKoIGAVM) 	. 

X = RFAC(K e IREMY) 
Y = RFAC(KoISALVD 
IS=IFAC(KoICEPAL) _ 
IF(ISoE0.001/S=IF/NDT(IFACEIKeICWNER)02Sb) 
CC 5 1=lo4 
T = X  
U = Y 41i8I) 
'1F(/SeE0o1)CALL CELG(IAD/50V(I)oTeUeA(I)o5(1))) 

0C15 
OCIE 
00/7 
Gene 

' 0019' 
.0020 
0C21 
0C22 
0C23 
0024 
'0025 
002E 
0C27 
002E 
0029 
0C3C 
0C36. 
0032 
0033 
0034 
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0035 	IF(IS.E0.22)C4LL CSLWI,CIIA,IEtaiI/0ToLsA(I),I(1))  
0036 	IFIIS•ECe3)CALL CCLELEC/AoIEoti(I/oToLoA11)1384I/1 
0037 	IF(lSeE4.4)GC IC E 
0C3E 	T = 	* ‘,11(I) 
0039 	U = Y*ItiA(I) 
0C4C 	II = I + 4 • ' 
0041 	IF(ES0E0o1) CALL CELGIC91EoVAII/oToUoAI/I1oE(1I)/ 
0442 	IFIISoE4e2)CALL CELPYCiCoIEsbAIEDoToUoAIIII,E(II)i - 	 * 
0043 	IF(ISeECe3) CALL CCUELE(00I8oYAII10ImUoA6IneEIII/1 
0044 	III =1 + 
004E 	7 = Vte (I)  4 X 
004E 	L =.VM(I)* . Y 	 • , 	. 

• 0047 . .. • 	 . 	IC = 12 	 • 	• 
0042 - 	 • - * IF ( IS'oECIol) 
0049 . 	• 	. - 	• IF(IS.E4o2) . CALL . CSUMIC(1ColEoVP(I)oToUvAIIII),2111188 
0054 	1E ( 1[50E4°3) CALL CCLELECIC0IEoVP( E)oTolUoACIIII58IIII88  
0051 	GO  IC E 
0052 	6  

• 0053 	AII)=VII)*(1—Y+X)YIE 
0054 	11=1+4 
0055 	 A(II)=vA(11)*(1.-Y4x)/IE 
0456 

005.7 	Al/II8=VP(E)*(Eo—Y+X)/IE 
CALCULATE ANNUAL' DEPRECIATICN FCR EAC› FACIL/TY — ACC CVER 4 TYPES CF E00 

0456 	6 RFAC(KolANCEP) = RFACIWoLANCEP1 . +AIED4oE41A(I/I—AIII-111 
CALCLLAIE ACCUPLLATEC ICEPRECIATICN 

0059 	5  RFAC(MoIACCEP) =RFAC(KoIACCEP,I+EUI 
•C 	NCTE PCSSIELE REFIP.EVENT NECESSARYo EG SPLITTING YEAR INTO TIDO  

0060 
0062 
0062 
0063 
0064 
006E 
OCEE 
0067 
0066 
0069 
0070. 
0078 
0472 
0073 
0074 
047E 
007E 
0077 
007E 

0079 ' 
0080 
0081 

0432 

C 	ASSEMELY CF DATA SET .01 
ICCM = IFACiKolCUNERI _ 	. 
CC 21 L = Io4 

L + 2 , 
	IF(LeEC04) J=ISU 

ASSEI(ICCPo2oJ)=ASSE10ECC842oJI+E(L1 
ASSET(ICCMoloJ) = ASSEMICCReolgJ)+VIL/ 
A55EICICCMo3o.i) , = ASSETIICC1Jo3o.11)+VAIL/ _ 
•A5EET(ICCMo4g4) —= . AE5ETIICCY-8+VeliL8 

• "A5SET(ICCMo6oJI=ASSETIICCPoto.1)+VOIL14X 
ASSEMICCM.7,J1=A5SE7EICCMo7e..11+VP(1.)4Y 
L1 	.L + 
L2 = L+8 

21 A55E1UCCMo5oj1 = ASSEIZICCMot'oJI+A(L)+,25*IPIL1)---AIL2)8 
AS5ET(ICCM0loE)=A55E7(ICCMels81+RFACiroiLANC1,-----  

_ 

ASSEI(ICCMo3o8) =A5SEIIIC0Mo316I+RFACEK3ELANCP/ 

	

20C CCNIINLE 	• 	  
--IFC1CON(41oE0.0)RE1TURN 
URITE(1Ue5000) .  

5004 FCRMATU' ASSETS IN CATA SET 61e0/027Xo°SUETCHING°05Xv 0 TR"fflS°0 
1714°SToE0o°11EXOGENoE4o°oEX0°ELCGSugnio°LANC°1 
CO 500 J=IoNCAR 
DO 500 K=U07  

SOC bRE1EIEto5001/JoLPCX10eA5SETIU*KoLDOL=11,68 
5001 FORPAVO CO  6  °oI2o° ITE 	..4.405r0GF1202.1 
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0083 
008* 

RETURN 
ENC 

Se 	tO «pi 	10411 4gai «IS all «II> 	 lio 41111. 	- 111.0 tallt 

- *OPTIONS EN EFFECT* NOTERMeIDeE8CDICeSCUPCEeNOLISIoNCDECgoLCADeNCPAPeNCTEST 
 *OPTIONS IN EFFECT*  NE = DEPREC e LINECNT = 	56 • 

*STATISTICS* 	SOURCE STATEMENTS = 	e4oPRCGRAP SIZE = GOCE48 
*STATIST/CS* NO DIAGNOSTICS GENERATED _ 	. 	_ 	_ _ _ 	.._• _ 	_ _ . 



0001 

0002 

0002 
0004 
OCOE 
OCOE 
0C0• 
°COE 
OCOÇ 
002C 
00111 
00/2 

oons 

le ale «0 « ell lie le elm Ott lale de eat 	Que 	41111: 

FURTR"-IV 	FELEASE -2 9 c 	CELMVC 	CATE =  TE *AR  2E 9  1574 	 FPGE CCC1 

ELERCLTINE D5LW'ICIIACoELIFE9C‘fAL0REPCV9EALVGE0ANNCEP9ACCDEP/ 
C 	A SLERCLTINE TC CALCLLATE J1NNLAL CEFRECIAT/CN ANC ACCUPLLATEC 
• CEPRECTATICN CN A SUS  CF YEAPSCGflS ETF,CC 
• IAG — ecE CF INbEETPENT 	  

INTEGER ELIEE 
• SLIFE SEPVICE LIFE 
C 	cveL-'esEET VALLE 	_ •_ _ _ _ 	. 	. 
• REMCV —CCS1 CF FE>CVAL 
• SALVGE—EALVAGÉ bALLE 

ANNCEP — ANNLAL CEFRECIATICN 
C ---- ACCCEP — ACCUPLCATEC CEPRECIATECN 

ELPY0.= SLIFE-t/S1-1.FE-I-1oC1/290 
. ACCDEP=C90 

•
• . 	 - 	 - 

.TVAL=CVAL+REPCV—.SALVEE 	 , 	• 
- 	= SLIFE er 1 

/FCIAGDEC9C1 GC TC 21 _ 
co 20 J=loIAG 
K=SLIFE—J+1 

2C ACCIDEP=ACCDEP-0-1 ,9AL=OSLC/YD 
2h ANNCEP= . 1VAL*CK-1oChiSLIJVC 

RETURN 
—SUPYD = EUP CF 1;Re. DIGETS 
TVAL = NET VALLE CF INVESTPENT 
ENC 

eopTuoNs uN EFFEcv*• NciERe.nooseconC.scusce,,DiciusioikcEdecONcgete;i>cTisï 
. 00tnnaNs IN EFFECT* NAWE = DEUICl/C o LENECNT = 	56 
STATISTICSe 	SCURCE STATEDZENTS = - 	115oPROGRA4 SUE = 0002CC  

—*S1kh- EST/C.5e -D4à DZAGNêSTICS GENERATED. 



PAG E CCCI 

ise 110 ale IM 	 ee 	 Ilt Me en INN 	eig IMP 

--ïà 'FORTRAN TV G1 RELEASE 2.0 	CEL0 . 	CATE = ILE MAR 2E9 IS74 
C) 

°COI 	SLERCUTINE CELG(IAGs.SLIFE.CVAL.REMCV,SAU;CE.ANNCER.ACCCEP) 
C 

	

	A SLERCLTINE IC CALCLLATE ANNUAL CEPRECIATICNANC ACCUM. CEPRECIATICN —• 
USING STRAIGFT LINE eETFccs (USEC IN ELG METhCCS) 

IAG 	NC CF YEARS CF SERVICE CF INVESTMENT 
- C 	SLIFE SERVICE LIFE (EXPECIEL VALtE ) 

CVAL ASSET  VALUE 	PISTCRICAL . 	.  
C 	REMCV COST CF REMOVAL • 

0002 	INTEGER SLIFE 
•

• 	C 	 SALVGE SALVAGE VALLE,  
ANNCEP— CNE'YEARS CERRo ON ASSET VALUE 

• C 	ACCCEP ACCUMULATEC CEFRECIATICN TC EEGI,NNING CF PERIOC. 	. 	. 
0003 	, 	'-ANNCEP.=1/./SLIFE:) - * KVAL4REMCVSALVGE) 	• 	, 
000.4 . 	• 	- 	: 	XF(IAGGT.SLIFE)AP'NCEP=  000  

OCOS 	ACCDEP=/AG* ANNESP. 
0006 	RETURN - 	_ _ 
0007 	ENC 

*OPTIONS IN EFFECT* NOTERM.109ESCDIC95CURCEoNCLISI9NCCECK0LCAC.NCM .AP9NCTEST 
eOPTICNS IN EFFECT* NAME = DELG .  

—SOURCE STATEMENTS = 	70PROGRAM SIZE = C 00216 
eSTATISTICS* -  CO 0/AGNOSTICS GENERATEC —_-----. 

t.  



aie 	el 4* 0.1 ie MR Ire lee trit 	iMe Ire as am sat apt Om Ime 

bp 	FCRTRAN IV GI RELEASE 2.0 CCLFLE 	CATE =  ILS  PAR 2E. 1S74 RAGE ccci 

0001 	SLEFCLTINE CCLELECIACISLIFEsCbgL.REMCV.SALVGE,ONNCEP.ACCCEP) 
C A SLERCLTINE TC CALCILATE ANNUAL ANC ACCLMLLATEC CEPPECIATICN 

• Ch A CCLELE CECL1N/NG EASIS -SIIIITCh/hG TC STFAIGhT LINE  ET WICLIFE 

	

- C 	Teti  -ACE CF INVESTMENT 
SLIFE-SERVICE LIFE 
CVAL -ASS=T VALLE  

	

C 	REMCV 	CCS7 CF REMCVAL • 
SALVGE-.. SALVAGE 1tALLE 
ANNCEP - ANNLAL CEPRECIATICN 
ACCCEP - ACCLMo CEPRECIATICN 

. 	„ . 0002 . 	INTEGER. SLIFE 	 . . . 	 . . 	. . 	 . 	. 	. 

	

. 	 , . 	 . . 	 .. 0003. 	WIC = INT(CELIFE411/2e) 	• 
0004. 	. 	-- 	DEAL=CVAL+REMOV-SALVGE . -, 

" OCOS 	. 	•• 	 ' - 	ACCOEP=COO .. 	• : 	- 	
. 	

• - • • 
°COE 	R = 2./SLIFE 	 . 	.  
0007 	T = 1./(SLIFE-WIC) 
OCOE 	IF(IAG.ECe0)  CC TC 1,1 
0009 	OC 10 J=loIAG 	 . _ 
Me 	IF(JoGT.MIC) GC TC 2C 
OCII 	ACCDEP=ACCCEP+ 'R*CEAL 
0012 	DEAL= CEAL*(1.  -RI  

 0013 	. 	, 	GO  TO 1C 	. 	 . 
• 0CI4 	20 ACCCEP=ACCOEP-4 7*CEAL 

0C15 	IC CCNTINLE 
001E 	. IFCIAG.GE.SLIFETGC TC 35-. 	 . 
0017 	/F(IAG.GT.MID)GC TO 30 
00IE 	11 ANNCEP=R*CEAL 	 , __ 

• 0019 	RETLRN 
0020 	2C ANNDEP= T*DEAL 	. 
0021 	RETURN 
0022 	' 35 ANNOEP = 0.0 
0023 	RETURN 

• 0024 	ENC 

*OPTIONS IN EFFECT* • NCTERM.10,EBC0ICoSCURCE.NCLISToNCCECK0LCAO.KCWAP.NCTEST 
*OPTICNS IN EFFECT* NAME = ccueLE 	LINECNT =. 	56 
*STATISTICS* SOURCE STATEMENTS = 	24.PRCGRAM SIZE = C003E4 
eiSIATISTICE* NO DIAGNCETICS.GENERATEE 

. 	. 



_ 
' 	Z) 	FORTRAN IV .G1 RELEASE 2.C. 

' 

CACCET 	 _ EATE  =11E  PAP 2E, 1S74 PAGE 0001 

erg fgra 	 111111 Mt Ole elr, le le Me awe gm sas tug 	41Ie 

°COI 	 SIERCUT/NE CACCET 	• 
C SIR •TC CALCULATE NEI RATE EASE Abc  RATE CF REILRN FCP FACILITY • 

0002. 	 CCUMCN/MASTRT/IFAC(6C.6),RFAC(ECI3C),IPCUTE(5Cs4C)s 
• 1 	 RFCLTE(ECs4).NFAC,NRCLIL 

0003 	 CCMMCNiMASTR3/1RsIksICkNERIITELENIsICCEFN.ISLIFE,IFACAG,ICEPAL ID 
IFACCLIIIELEM2,11, CAF91ACCAPIIIMAINT,IMAPKIIIRAF. 

2 - 	 ICIFEX,IPTAX,INIAXsICIET,IGAYF,IIRCAPe 
. 

	

	 . _  

ISALV,IREFVoIRETP,IGAVeTACCEP,TAKCEP,INAV.ICAYP. 
4 	 /AELNelINLN,ILANCIILANOPI,ISTAT.ISTATP,IGEC.ICECPs 
b- 

• . 	6 	 ...IRINS.JCS9JFINRI,JETINCIRJUNITJ/STFejTRAR,JTRAFSIe 	• . 	, 
1,KkC.KFE,NCAR4JCEERY •pITCCAPI,JCIMEN,JIRAFP ' • 

• ,CCMMON/MASTRE/FINOAT(ICe2C),IFINCTI1Ei219É • • 

• CALCULATE COST CF MCNET CCIMPCNENT CF CAPITAL COST _ 
0005 	 CC 50 K=1,NFAC 
0006 	 IF(RFAC(K.ITRCAF).LTe.0005)GC TC 50 
0007 	 J =IFAC(K.ICkNER) . 	. 
0008 	 IF(FINOAT(Je5).(T.C.CC1)  CC TC 20 

• APPLY EENTER•S FCRMULA TO CETAIN RATE OF RETURN 
000S 	 RCR = FINDATIJIe4/*(lo/(1.-•.FINCATCJ91/)1*(1e-.-FINCATIJ,2»  

1 	+FINCAT(..43)*FINCA1EJe2) 
001 . 0 	 GO TC 30 
0011 	 2C RCR = FINDA1(J*E) 

• 3C 	FIND NET RATE EASE . 

	

0012 	 30 RFAC(K,INAV)=RFAC(KleIGAVF)-•RFAC(KelACCEP›.0.5*RFAC(KoIANDEF) 

	

0012 	 RENET = RFAC(K,INAV)*(1e+FINCAI(J.KkC)) 
C" 	KkC 	COLILMN GIV/KG PERCe PRCVISICh FOR IICRKING CAPITAL' 
• CCET CF CAPITAL = ANNo CEPRECIATICN 4 CCST OF MCNEY 

	

0014 	 RFACIKeITOT/ha.  = RENET*RCR 	FFAC(KoIANCEP) 

	

0015 	- 	SC  CCNTINUE 

	

. 0016 	 RETURN 

	

0017 	 ENC  

*OPTIGNS IN EFFECT* NOTERM01CsEECDICIPECURCE,NCLISTeNCCECRe,LOADIeNCMAP.NCIEST 
*OFTICNS IN EFFECT* NAME = CACOST • L/NECNT = 	se 
*STATISTICS* • SOURCE STATEAEWiS 
*STATISTICS* NO DIAGNOSTICS GENERATED 

_ 



aim ma) 	imoi deg 110 	frie le 	111% 	1  011> NSW nee file 1111F 

is)  FOFTRAN IV Gi: RELEASE 2.0 

°COT 

CFCCST 	 .CATE - = TIE NAP 2E. 1974 . 	 PAGE CCO1 

ELERCLIINE CPCCET 
,C S/R TO CALCULATE CPFATING COETE(CATA SET 2) ANC LNIT CF. CCSIE 

0002 	 CCMVON/VASIR1/IFAC(5C.E1.RFAC(50.30),IPCLTE(50.40), 

f. 
.-. 	. 	..  

1 	 RFCLTESEC04).NFAC.NRCLTE 
0003 	 .. 

1 
 CCM.VON/MASTR3/IF*IblICIONER.IELErelgICCEFN.IELIFE.1-FACAG.ICEPAL. . 
' 	 IFACCL .IELEY2 al INCAP le'lACCAF le INA INT. INARK. ITReF, . 	

• 	. 	. 	... 	. 	.. 

2 	 ICTMEX.IPTAX*INTAX.ICIST.ICAVF.IIRCAP. 

'3 	• 	 LEALV,IFEVV,IFEIF.IGAV.IACCEP.IANCLPsINAVeIGAYP. 

___i_ 	. 	. 
- 4 	 IAELN,IINUN*ILANC.ILANCF.ISTAT,ISTATFeIGEC.ICECP. 	 - . 	' 	 . 

, 	. e 	 IELIL.IELILP.ISIAlkeIGECM.IEUILN.IGAVN.ITCTIN. 
t. . . . 	 • 	. • 	• 6 • 	.. 	• 	' 	JFINS:JCEejFINRIIJSIINCsJLNIT,JISTF.JTRAF.JTRAFS. . 	 . 1.. 	• 	 . . .- • . 	7 	 . JFREV.1(%C.KFE,NCAR.JCSERVIFITCCAP.JCIMEN.../TRAFP .  . 	 . 

.. 
0004 CCNNCNiMA5TRE/FINCAT(1C.;3C),IFINCT(15.2),E 	' • 
0005 	 . 	CCVNCN/MASTRE/CFVCCS(15,10.2) 	 . 

. -  ___ . 	— 	_ OCOE 	 COMMCN.INFRCCN/ICCNI2C)- 	 . . 	. 	 . 

OCOT 	 CIYENSICN LL(2) 	 . . 
OCOE 	 CATA LL/'SlIgNG9.•TRAN./ 	 . 

. 	
, C 	RCLTINE 10 CALCILAIE TC1AL ANC UN/T INCURFEC CCST EY FACILITY ' . 

__•- _„._—_________ 	. . _ -- 
0009 	 . 	CC EC K=IleNFAC 	 • 

. • 0010 	" 	 IF(FFAC(K.ITRCAP).LT..CCO5)G0 TC 5C 

_._ _ 	 _ _ _ 	 C 'SOLRCE OF CA1A 1--FINCATICCVFANY) g  2--REACIFACILITY)  .... 	 . _ _ _ _ ____  
00/1 	• 	 IFIRFAC(K.IMAIN1).GT...00/1 GC TC 40 	 . 

C 	THIS CPTICN SCURCE FINCAT 
0012 	 J = IFAC(K,/0*NER) 

OC12 	 'SW = I 
0C14 	 IFIIFAC(KpIELEM2).NE.CDISb = 2 
0015 CC 56 V = 1.5 . 	_ 
OGLE 	• 	 N = 2#11 + 3•+ 
0017 	 T = FINCIAT(J.N) * RFAC(K.IGAYF) 
ocle 	OPKCCS(JIINIISIO) = CFKCCE(J.V.ISIO) + I . 	. 	 _ 

C 	4TH CONPANY* MTH EXFENSE.ITEN, MTV. FACILITY 	 . . 	 . 
0019 ' 	 ' 	Se RFAC(K.110TIN) = RFAC(F.IICTIN/ + T 	, 	 • 	

. 

__ 002C 	 RFACIK.IINUN) = RFACIK,ITCTINT/RFAC(K.IIRCAF) 	  

	

- 0021   
 s 	

• ' OPKCOS(J.6.ISIA)=CPMCCEIJ.6.1511)+RFACIK.IANCEF1 s 	 ' 	. 

0022 	 • 	 OPKCOS(J07.ISW)=CFKCCE(J.T.ISM)+RFACIK*ITCTIN) 	 . 	
. •. 	

. 

0023 	 5C CCNTINLE 	 . 
. 	. 	. 

, 
0C24 	• 	 IFIICCN(E).ECo0)GC TC .4505. 	

. 	
• 

0C25 	' 	• 	
. 	

: • iRITE.(IW.ECCO) 	 „ 	• 	 . 

	

, 	. 
0C2E • 	- 	' 	500C FCRVATI. OPERAIING CCSIS -.•-.- CA11  SET 2..//2ex.: 	 . 	. 	

. 	. 

_._.. 	_ 

 1•VAINT•i7X0VeC.1 .7XOTPAF°.EX.00THER N.I.TAXES11.14X.IDEPRe) 	
. 	

, 	 . 
- 

0027 . 	 CO 500 J=leNCAR 	 . . 	 . 
- 	OC2 	s 	-CO'SCC L=1.2 	. 	 . 	 , 	 . 

0029 	 500 WRITE(IIN*5001)JeLL(L).(OPNCCS(J.K.L).K=1eE) 	. 	 . 	 . 	. 	. 

003C 	 5C01 FORNAT(e CO OF * 9I20 FAC TYFE •.A4.6F10 ..2) 	 , 
0031 	' 	 . 4ECE IF(ICONIE).E0.C/RETURN • 	s 	s 	 . 	

.
•

_____ _.. 

	

,. 	C 	VRITE(Ib,50C2) 	
. 	 . 

C50C2 FCRMAT( COSTS IN FFAC— —LIST .e.:-..clas gig  PAVE. AN CEF- AC CEP IN COST-• - 

C 	ITOT & /CCS. G.A.Y.. NeA.Vo 8 ) 
, 

.0 	DC SUI L=1.NFAC. 	 ' •. . 	
. 

C 501 'WRITECIW05COSTL.IFACILDTCbiNER),IFACILgIELEVI)*RFAC(L.IANCEF), 	 . 

- C . 1RFACILeIACOEF),FFACIL.ITCTIN).FFACIL.IINUN,RFACIL*IGAVF) s 	 . 
. _ . . _ . _ _ . ' 

C 	2,RFACIL.INANO) 	 . 

	

. 	C5003 FORMAT(IX.12.2X*12.2X.A4.3F10.2eF12•41,2F10.2) 	 , 



CPCCSI Z'C 	FORTRAN IV GI RELEASE 2.0 
..;"1. 

CATE = TUE 'AR  2es 1974 	 PAGE CCC2 

an Ili ele me 	am, au se 	tau ma es «II ine our are re um ore 

0C32 	RETLRN 
0033 	40 CCNTINLE 

THIS CP7ICN SCLRCE PFAC 
ATTENTICN -- THIS CPTICN NCI PFCGRAWMEE 

0C34 	PETLRN 
0035 	 ENC 

*OPTIONS IN EFFECT* NOTERMsIDsEECDIC,SCURCEsNOLISTeNCÉECK.LCACsi.CMAFI,NOTEST .--  
IN EFFECT* NAME = GFCOST • LINECNT = 	56. 

*STATISTICS*_ 50LRCE STATEMENTS = 	35sPROGRAW SIZE.= C005C6  
*STATISTICS* —Pk DIAGNCSTICS GENERATED' 

_ 



CC5 I1N 
yl 

FORTRAN IV dieeREL5A5E 2eC CATE = 	PPR 25-9 1974 	 FACE CCCI 

1111 	 ES allt el* ame is in 01. lei en ow as Ile ill. alle 

0001 

- 0002 • 

oco à 

0004 

Ocoe, 

-0= SLERCiAIhe CC5T/N 

0CMWCh/MASTRI/IFACI5r.e6/eFFAC(60,30),IRCLIE(Ce4C). 
1 	 PFCITE(SCe4),NFACePPCLIE 

CCPWCN/WASTR2/0FIPAE(iCe2G),CFLNCRIICe20),CEFL(201.PFSI2(10,33, _ 
1• 	 FLANc(2i.P511(.2),Feac(2).PELI -L(2) 	- 
CCIUMCN/MASTR3/IP,Ile,ICVNEPeIELENI*ICCEFheISLIFEe1FACAG.ICEPALe 

1 	 IFACCL.IELEY2eIPCARelACCAFeIPAINT-eIMA1KeITRAFe 
2 	 IC1FEXeIFTAXeItalAXeICIEI,IGAYFeITRCAP. 
3: 	 1EALVeIRENVeIRE1ReICAVeIACCEPsIANCEFeINAVeIGAVF, 
4 	 1A5IN.IINtNelLAPC. ,ILARCF,ISTAT,ISTA1F,IGEC.ICECIle 

IELILeIELILP,I6101keiGECIteIELIIWeIGAVIIIIITCTIPe 
6 	 . 	JRIK51.JCS,JFINRsJ5IINCeJLKII,J151FeJTRAFeJIRAF5 e. 

• - - JPREVeKleCeKFEeNCARejCÉERVeITCCPPeJCINENeJTRAFP 
,NAMELIÉT/IGHK/IReIbeIC1INE-ReIELEPileICC5FheIELIFÉe1FACACeICEFPÉ; ----•--- - 

 1' 	IFAÇCUtIELEM2eIbCAFeIACCAFeINAINT.11iARKeITRAFe 
a • 	 iF TAX 9.11n 1 PX • ICIS 1 IGAVF • ITRCAF • 
3 	-- 	 I EPL-V•iiREYV IRE1P e IGAVe IACCEF "'ANGER,. INAVe ICANIPe 

1.  

4- 	• 	 IP.5_11.: • 	• ILAPC • ILAPCF 1ETAT e ISTATF IGECe ICE0F • 
5 	 IELILeICUILPe1S1ATM.ICECMeIELILYeIGAVMeITCTINe 

JRIN5eJC6eJFINR,J5TINDeJUPITeJ157FeJTRAFeJTR,F5e - , 
7 	 ' JRREV.KIICeKFEeNÇARe3C5ERVeITCCAPeJCIMEKeJ1RAFP 

0006 CCMM0NYNASTR4/ASSETI15e7o61 
0007 	 CCMM0N/kA5105/FINCAT(ICe30)eIFINCT(15e2),E 
0006 	 CCMPON/MA5TR6/CFKCC5(1511Ce2) 
0009 	 CCYNCN/MASTR7/CFCREV(15.53 
001C 	 COMMCN/b1/REVENL(100),NSET5TeINÉGSTI26e.3ieRi:EG5Ti25 .9 -2fettNE .65-T.-------  

1 AVIRAF(100)sOnT(ICC)e5PLII(11)elARR(15,12) 
CCSMCN/WFRCDN/ICChI2C1 	 •  
DIMENSICK 10(55).JC(20)4RC15/IXD(5)111KDEX(16),11. E>P(10).DUIW(6.48 
DAIA INCEX/°A 	geeE 	6 eIC 	'4. 11 0 	egOE 	'OF 	'00 	le 

1.tH 	e.t 	- e.e 	•.11( 	1.11 	toed 	t.ec 	t e  

2X 	1 / 
0014 	, . 	 DATA IELANK/ 4 	g/e1FLUS/ 84 	S.O' 

0015 	 COMMCN/MASTR9OFCLC9PLCES.PCVEFeCCNV  
0016 	

. 	
IALPHACI,=((1/16777216)-1)41617721644(64#256+64)#256464.9 _ 

0817 ' . 1R=5 
• (mite 	 . 	1it=6 

0019 
0020 ' 	 MRITEIIie6003)  
0021 	 . .-,REA0IIRe60011HCI0ePLC6EtPCVEReCCNVtEe PX5 
0022 	. ' PK5=PKE#100 	- 	 • . 	 . 	 . . 	 , 
0023 	 REAC(tR.5000)NCAR 	 . 
0024 	 READ(IReE003) 
0025 	 MRITE(111.80033 	 • 	 . 
0026 	 READ(191,5000)(ICCNEJDo4=1,20) 
0027   READIIR. 115000)ICYPEReIELEMIeICCSFNeISLIFEe1FACACI,ICEPALe. . _ 

1 	 - IFACCL,IELEM2,1t•CAF,IACCAF9IRAINT,IMARKsIIRAF. 
2 	 .ICTF.EXeIFTAXeINIAXOCISfeIGAVF.ITRCAçe 
3   1EALVeIREVVeIRETReIGAVeIACCEFeIANCEF4INAVeIGAVP. 
4 	 IA6U-NeIIM:NeILAPCOILANCF2, 15TATeISTATFei060,105-DP;---------  
5 . .IleiilLeIEUILPeISTATMe16EGMeIEUILMeIGAVVeITOTIN e  . 
6 	 JRINSeJCSI,JFIAReJSTINDyJUhITeJISTFeJTRAFeJTRAFSe  
7 - 	 JRREVIldabC.KFE.JCEERVeraCCAPIeJDIPEE,.*JTRAFF 

0C11 
0012 

• 0013 

0028 5000 FCRMAT(4012) . 



ON Ole Sib 	 Mi. 	 11118 	 111111 	ma me an_ as 

• 
FORTRAN IV GI RELEASE 2.0 	CESTIN 	CATE = TUC ›AR.2E. 1974 	 PAGE.GCC2 

0C2 	 NELIL=IRETP 	. 
0C30 	• 	 J =C 
0031 	REAC(IRsEt03) 
0032 	*R176(11,1,5002) 

REAC  IN  NCDES CATA 	  
E J=J+1 

REAC(IR.20C)(IC(I),I=1.3)_,RD(11.RC(2) _ 
IC1=IALPFA(IC(1)) 
CC 10 K = 1.15 
If(ID1.80.INDEX(K))  GC TO 12C  

1C— CCNTINLE 
. 	GC TO 40 
12G IFAC(J.IC*NER) = M. 	. 	• 

RFAC(j.tiOCAP) =C(l) 
IFAC(JsIELEM1) =IC(1) . 	. 
IFAC(JsIELEY2) =C 	  
RFAC(J -,NEDIL)=RC(2) 

• IC(2) FE1RARCHY NCI USEC MERE 
0045 • 	IFAC(J.ICCSFN) =IC(2) 
0046 	 GC TO E 
0047 	4C NFAC = J — 1 
0 c48 	200 FCPMAT(5)C.A3110X.I2.10K012.4X.F6.0.F3e0) 

• READ IN LINKS 	  
0049 	REAC(IR.8003) 
0050 	WRITE(II.8003) 
0051 	J = NFAC 
0052 	E REAC(IR.205)(IC(I).1=1.2).(RD(I)sI=1,3) 
0053 	IC = IC(1)/100 
0054 	RC(3) = ec(3),Icc 
0055 	IF(IC.LE.0.CR.IC.GE.16) GO 7C 50 
0056 	J = J4-1 
0057 	IFAC(J.ICWNER) =IC 
0058 	IFAC(J.IELEM1) = ( ID(1)/1000.1240)*16777216.(ID(1)/100-10(1)/ 
	 11CCC*1G+24C)*E6—E2E+(1C(1)/10-1C(1)/10G*104240)*256 +  

2(1CM-1CM/10*1C-1240) 
' 0059 IIE = IFAC(Je'IELEM1) 

0060 	IFAC(JoICOSFN) =IC(2) 
0061 • 	 RFAC(JeI7OCAP) =RCM 

.  

0062 	IFAC(J.IELEM2) =ITE 
0063 	. • IF(RD(3)..LT.0.99995.AND.RD(3).GT.C1.00005) GC TC 130•
0064 	RFAC(J.ICIST) =.17C(2) 
0065 	GC  • O . 6 
0066 	13C RFAC(JeICIS7) = 170(2) *RD(3 )  — 	_  
0067 	J = J+ 1 
0068 	RFAC(JeICIST) =RC(2)*(1e—R0(3)1 
0069 	IFAC(J.IC14NER) = IC 	1  
0070 	IFAC(JimIELEM1) =1 7 E 	5*256 
0071 	IFAC(J.ICOSFN) = IC(2) 
0072 	IFAC(J.I6LEN2) = 176 	5*256 
0673 	RFAC(J.I7OCAP) = PC(I) 
0074 	GC TO 6 
0075 	50 NFAC  = J — _ 
0076 	2C5 F0RMATE4X,I4.10X112.8X.F4.0,3X.F5.0.5)4F3o0/ 

• ROUTING 	  

0032 
0034 
003E 
0C36 
0037 
003e 

0039 
004C . 
0041 	• 
0042 
0043 
0044-- 



CCETIN CATE =  ÎLE  WAR 2E9 1974 	 PAGE CCC3 : bD 	FORTRAN IV GI RELEASE 2.0 
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me 	te, ert 	‘aci 4111> MI 	 el OM am OM ale sae ea SO 

0077 	JE = C  
0076 	J = 
0079 " 	READ(IR,E003) 
008C 	WRITE(111,8CO2) 
0081 	REAOCIR.21CMIC(I),I=1.4).(ROW.I=1.3).(TC(I)..I=5.17) 
0082 	. 	21C PCPWAT(A3.1X.43.1X 1,12.1X.I2e1X,2F8.0.1X.F3.C.42.1X,41. 

15(174.43,44).42) 
0083 	22C FCRMAT(1C(1X.42,44)) 
	 NEW STREAM INPUT 	 

0084 e8  IC=IALPHA(ICI1)). 
0085 	IF(R0(2).LT..0CE)RC(2)=RKE 
OCESE . 	IFCRC42)..GE..00E)RKE=RC(2) 
0087 	' 	DO EC K =1.15 	 - 
poee 	 IFtIO.50.INDEX(K)1 GC TC . 230' 
0089. 	6C CCNT.INLE 
0090 

	

	NRCUTE =J _ 
0091 	GO TO ECE 
0092 	220 J = J+1 
0093 	 JS = 
0094 
0095 	IROUTE(J.JCSERV) = IC(3) 
009E IRCLTE/J.JRINE) =  
0097 

 
AVTRAF(JE) =RC(2)*RIC (1)/NCLC 

0096 	I01=IALPHACIDC2/) 
0099 	DO EE KK =1. 15 
0101 	IF(IO1.EC.INDEXCKK/) éC TC 31 
0101 	65 CONTINUE 
0102 	31 IROUTE(J.JCS) =2 _ 	. 
0103 	IF(KeECeKK1eCR.K.E0.KK41) IRCUTE(J.JCS) =I 
0104 	JR = IRCLIECJ.JFINE1 
0105 , 	IF(JR.E0.1)GO IC 1 64 
0106 	JL = J41 	. 
0107 	JN=J+JR-.-1 • 
0106 	DO 22 JJ = JL.Jb 	  
0109 	JA,  = 
011C 	IRCUTE (JJeJRINE) =JR 
0111 IRCUTE(JJ.JCSER1,) =IFOLIE(JW.JCSERV) 
0111 	

_ - 
•IROUTE(JJejSTINC) = IRCU1E(JM.J5TIND) 

0113' 	32 IRCUTECJJ.JCS/' = IRCUTE(JW.JCE). 
0.•-•••-.— NEW RCUTE 	 •  - 

01 14 	ICS NR = ç 
0115 	11C IX = 7 
0116 	NR = NR 4 1 . 	_ 
0117 	II = C 
0116 	' III . = 1 
	 NEW SEGMENT  CF RCUTE  	  

0119 	145 IX1C = IX+10 
0 120 	IX2S = 1X429 
0121 	IF(101IX10/.E0eIELANK)GO TC 150 . _ 
0122 	READ(IR.220)(IC(1),I=IXI0.IX25) 
0123 	15C DO 151 IN = leeIX29 
0124 	I =IN  
0125 	IF(I0(IN).E04.1ELANK) GC TC 153 
0126 	151 CONTINUE 



• i 
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. 	. 
FORTRAN IV GI . RELEA.SE  2.0 CCSTIN 

an urn tie Ire la 4.11 41, 	lo« 	 «is as am 111111 	all 

C 	NC FALL 11- PL 
-._ 
	. 

0127 	1E3 JCI = JCINEN + II 
012e 	 JC2 = JCIMEN 	III 
012 	 IRCUTE(J.JC1) = IC(6) 	 . 	. 	. 
0130 	IRCLIE(J,J02) = I-7 
0131 	 II = II + 2 
0132 	 III = 111+2 

• 0132 	 IX = I—I 
C READ bEXT CARD AND FCLC FCR PRCCEESING CECISICN 

,_0134 	READ(IR,.21C)(IC(I),1=1.4).(XC(I),I=1.3).(JC(I).1=E.17)  • 

0135 	IF(JC(E).NE.IBLANR)  CC  TO lEG 
013E , 	' DO 1 .54 JX 	7,17 	 . 
0137 	. IXM = IX -1- - JX —7 • 

0136 	15
4 lc ixm  ) 

0139 	ICCE1=JC(6) 
0140 GO TO 145 
0141 	160 CCNTINtE 

C STCRE RCLTING INFORMATICN 

0142 	JK = 0 
0143 	IJK=III-2 

• 0144 	JCI = JCIMEN+I 

0145 	 ITEMP(1)=IROL7E(J,J01)  
014E 	IF(IJK.E0.1)  GO  TC 7E 
0147 	 CC 79 JX=3,IJK,2 
0148 	Jx3=1JK—Jx+3 
0149 	JX1=JX2+JDIMEN 

0150 	JX2=JX1-2 

_ 0151 	 IRCUTE(J.JX1)=IRCUTE(J.JX1)—IRCUTE(J9JX2)  

0152 	75 ITEMP(JK3)=IROL1E(JsJX1) 

0153 	TE I 50M=0 	• 

0154 	JKK=JCIMEN-1 _ 
0155 	 CC EC  1=71IX 
olee 	If(L/2*2.2c.L) -GC TO EE 

C 	STORE NOCES 
CC et M=1.NFAC 

aise 	IF(IFAC(M.IELEM2).NE.C)  CC TC 82 
0159 	 C F 0. IF(IC(L).EIACM,IELEMMGC TC 82 . _ . .  	_ . _ . . . . _ 	_ . . _ _ _ _ _  

. 0160 	CCNTINLE 

• 0161 	• 	.GC TO E2 	•  

0162 	• 	.83.JXX2=JAX—JCIMEN: 

• 0163 	- 	ITEMP(JXX3)=ITEAPCJXX3/-1 

0164 	 GC 10 EC 
0165 	82 IF(L—E—ISOM)E21.E221,E23 

C  ROUTINE  REMCVES NCN—SMITCHING NOCES FRCM LIST CF FACILITIES 

•0 166 	.823 JXX=JXX+2 

0167   JXX3=JKX—JOIMEN 

0158 	ISMCLC=ISOM+1 

0I65 	' 	ISCM=ISCM+IROLIECJ9JAKI 

017C 	 CO  TO E2 
0171 	822 JXXI=JXX—I 

• 0172 	JXX2=JXX31 

• 0173 	IFIIROUTE(J+JKA1).,E0.1RCUTE(J,JXX2).ANCeIRCLTE(J•3XX1).ECeIPLUS) 

1 	 GO 10 e3 

0174 	GO  TO e24 
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ami es  on iima saa 	ari ami ma se as Oa au as art au as 
	

0175 	821 IF(L-E.C1.15mCLC)GC TC E5 

	

0178 	824 ...im=JK+1 

	

0177 	L1=JK+ii5TF-1 

	

-0178 	IRCuTE(J.L1)=M 	 

	

0179 	Gc TC EC 

	

0180 	es JK=JK+1 
•0181 	1-1=JK+JIETF-1 

	

0182 	 CC Et Y=1,NFAG 

	

0183 	IF(IFAG(M,IELEM2).EO.C)G0 TO E6 

	

0184 	_ 	. 	IF(10(1-).E0.1FAC(14IELE001).0R.IC(L)+176416777216.E0eIFAC(Me  
IIELEM1))  CC  TO E7 

	

0185 	• '• 	86 CCNTINLE • 

	

0186 	M=W+1 • 

	

0187 	LT=L-6 . 

	

0488 	 WRITE(IbeECCE)Ll',J,IC(L) 

	

0189 	8006 FORMAT(' 'FIFE 4 ,I2011-.FACILITY CF TE  I.120TH _ 
1 A4.°) NET 'F .OUN-E— iin LIST CCST ASSIGNMENT AFEITPAGY 6 ) 

	

0190 	87 IReuts(.41_1) =e0  

	

0191 	IF(MeGEehFAC)G0 Tc,ec 

	

0192 	IM=10(1-)+5*256 	 - 	• 

	

0193 	 IN = 1M+17E*16717216 

	

0194 	, W1=M+1 

	

0195 	IF(IM.E0.IFAO(M1eIELEMI)eCR.INmEG.IFACiUloIELEMMG 0  TO 88 

	

0196 	' CC  TO EC 

	

0197 	ee JK=JK+1 .  

	

0196 	L1=I_1+1 

	

0199 . 	IRCUTE(J4-1)=M1 

	

0200 	IF(L6eLT.I.E0M)G0  TO ICI  

	

0201 	' 	JXX=JXX+2 

	

0202 	ISMOLD=160M+1 
0203 ISCM=I5CM+IRCUTE(JeJXX) 

	

. 	. _ 

	

0204 	JXX3=JXX—jCIMEN 

	

0205 	101 ITEWP(JXX3)=ITEMP(JXX3)+1 

	

0206 	• 	PC  CCNTINLE 

	

- 0207 	 CC 42 jX=IsIJK.2 

	

0206 	JX2=JX+JCIMEN 

	

0209 	42 IPCÇIE(J.JX2)=I1EMP(JA) 
.0210 • 	IGOLTE/J.JFINR/ =J1.1 

	

-0211 	• PRCUTE(JeJTRAF)=PC(11442 C(3)/1C0e 

	

0212 	' 	• 	• CC 111 1=6.17 _ 

	

0213 	- 	" 	-----111.10(1)=JC(I) 	
. 	. 

	

0214 	RC(3)=XC(3) 
C GO IC NEI POLTE 

0215 

	

0218 	RC(2)=AC12/ 

	

0217 	. RC(. 1)=XC(1) 
0216 ----------- 	--G6 TO se 

	

0219 	112 J =  1+1 

	

0220 	 GO TO 11C 	 . 

	

022/ 	
_ . 

--- 6C5 - 1FiA6S/PK5-2/eLlae000CE/GO TC 608 

	

0222 	IST =C 

	

0223 	OC 6071 J=1,NRCLTE  

	

0224 	IFIIST.GE.IRCUTE(JeJSTINC)lGC TC 6071 

	

0225 	15T107+1 



0272 

r-  — — -- 0273 
0274 

0226 

0227 

022E 
0229 _ 
023C 
0231 

0232 

0233 

0234 

0235 

0236 

0237 

- 

0250  

0251 
0252 

0253 

0254 

0255 

0256 
e2s7 

0258. 

0259 

• 0260 
0261 — 

' 0262 

0263 

0264 

0265 

0266 
0267 - 

0268 

0269 

0270 

0271 

IFIIRCLIE(NRT.JCIMEN/eE0eIFLLE)ICh=1CN-1-1 

IF(IPOLTECNRT9JFINE)eGT.NRJ)GC TC 606 

IF(ICN.E0.C.CReICheECehRJ)GC IC 608 	— • 

XI=(ICC.—PKE);SE 

X2=P(5/2. 

DC 6C7 IXX=1.NRJ 
. NRT=IX.X+J—I 

"/FiIRCLTEINFITg"jCIEN).,50.IPLL -S)PRCLIEINRT,JIRAF)=X14RPCUi8- _ 	 . 
1 (hRT.JIRAF)• - 	 ' 	. ' 

0239 	 IF(IRCLTE(NRTI , JCIMEN).NE n IFLU5)RACUTE(NFTI,4TR4F)=X24PRCUTE 

1(NRT*JTRAF) 

0240 	 6C7 CCNTINLE 

0241 	 6071 CChTINLE 

0242 	 608 CCNTINLE 
0243 	 IF(ICO1.(11).50.C)GC TC E3E 

0244 	 MRITE(Ilts7007) 

0245_ 	 7007 FCRMAT(//'IDISPLAY CF PCUTING CAT4 1 /2)4 7 0°,241057 1 01X. , 

I °P1isIXISVel.1). 1 51+012411 1 FC'93)10•FoToCCSI9ICX.IFL & FIN.) 
.0246 	 CC 6998 J=1.NRCLTE 
- 0247 	 JLAST =J1STF+IFCLIE(JIIJF1NP)-1 

0248 IV1 = JCINEN44 
0249 	 .6996 WR1TE(11,47008)J.IROUTE1JI,J5T1hCIIIIRCLIEW9JRINEI.IPCLTE(J.JCSERV) 

'1 eIRCL1E(../../C5),IRCLIE1J,JFINe/eRRCUTEIJeJTFAF),IIRCLTELJeIV)  

2 sIV=JCIMENIIVI)1,11RCLTECJIKIsh=JISTF*JLASTI 

7008 FICRMAT(IX,EI3e2X.F5e2s2X.5141.I3e1X1/10)4°F., R. = 1'0301E4) 

eu NF=hFAC+1 

DC EE4 P=1,8 
EE4 IFAC(NF.M)=0 

CO 655 M=1,30 

656 RFAC(NF,1)=0.0 

REA011R.EG03) 
bPITE(IWp8003) 

- 249. READ(IReE0C0)/FNC -si.Faii;iïbËïï;TÜTeneïëCFrvitiEeFF.--eàbï--------- 

 IF(IFNCeGT.20)GC IC ES8 

	 J=IFNC 
IF(NOCH1.50.D)NCCF1=10 

IFINCCH2.501.0)hCC112=10 

IF(IMICT.E0eC)IFRCT=E 

CC eso K=1,NCChl 

CELK=0.0 

IF(DELK.50.IARC1+1)CELM=10e0'  
— CFLhAECJIIK)=K4ICFEIZ 	 • 

esc CFINCR(JeK)=X+1K-.•1)*CELX+CELK#2#CELX 

oc esi K=IeNCCH2 .  

t.RT=J- 1 

ICN=C 
606 NRJ=NRJ+1 

hRT=NRI+1 

Kl= NOCI-U+K 

CELK=0.0 

IFIK.E0eIPROI+IICELK=1.0  

CFLNAB(JsKI)=ICFE12,4K4CFLNAE(JeNCCH1) 

851 CFUNCR(JeK1)=CF‘KOR(.JoNOCH1)+Y+(K-1)*CELY4-CELK*2*CELY 

so as als ss, Me us aii" 	4» tre lie as la all as arn um Ole 
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111111 SO ill IMO 11111* 	OM MN 	IMO MO el OM 	 1111111 

0275 
0276 
0277 
027E 
0279 
028C 
0281 
0282 
0282. - 

 0284 
0285 
0286 
0287, 
028E 
0289 
029C 
0291 
0292 
0293 

NF5IZtJ.1)=NCCh1+NCCF2 . 	.— 
NFSIZ(.42)=KCCF1+1 
NFEIZ(J.Z.)=ICH5AZ 
CC 25C g=1.NFAC 
IF(IFAC(KIIELE>2).E01C)GC TC 35C 
IFIIFAC((eICCSFA)er•E.J)GC TC 35C 
RFACC(.IITCAP)=FFACC4(.I7CCAP1*ICFSI2 

35C CCNTINLE 
GC IC 845 

8CCC FCRMAT(28)412,4F1C.CIII41,312) 	  
85E REAC(IR,E0C1)(CEFL1J/s.i=1.2Z) 

READ(IR,60C1)(PSTAT6J),FGE0CJI.PEUIL(J)sPLANC(J).J=1,2) 
• READ(11ECC2) 	. 	, • 	. 

kRIT .E(I.U.stCC3) • 

.-cc 853 J=1.Kidc 
REAC(IR.E0C2)(FINCAT(KsJ).K=1.NCeR) 	  

85-3 CCNT1NLE 	 • 
43002 FCFNAT(13F6eC) 	 • 
8003 FCRMATO 

1 
0294 	REA0(IReeCC2) 
0295 	WRITE(11'1.2003) 	  
0296 	READ(IR.5000)C(IFINCT(K.J)1.1=1.2),M=1eNCAP) 
0297 	ECC1 FCRMAT(2CF4.0) 
0298 	5004 FCRMAT(EF4.0) 
0299 
0200 	NNEGST=C 
0201 	 JX=1 
0302 - 	------41E- REACCIP.E003) 
0203 	 RI1E(IbsE003) 	• 
0204 	919 READCIR.ECCE1IF1YPEsICLAIIF1YFE.J/.J=1.1%CARD 
0.308 	IF(IFTYPE.LT .20)GC TC 919 	• 
0306 	 GC IC (920,9210922.923).JX 
0307 92C IJX=IFACAG 	  . 	_ _ 	. 
clue 	• 	 GC TO  53C 
0209 	921 IJX=ISLIFE 
0210 	GC 10  93C 	• 
0311 . 	'922 11X*I5ALV. 
0312 	GO TC 940 	, 

0312 _ 	922 IJX=IREMN 	• 	. . 	. 	 • 
0314 	' 'GC TO S4C 
0315 	930 CC 931 J=1.NFAC 
0316 , ' 	S31 IFACI.J.I4X3=0LVIIFAC(.41CC5FNI.IFAC(J.ICINER)) 
0217 	GC TC 942 
one . 	94C CC 941 4=1.NFAC . 
0315 441 RFAC(.J.IJX)=CLMIIFACIJoICCSFNI.IFACW.ICMNERI) . 	- 
032 0 	942 JX=JX+1 
0321 	IF(JX.LE.4)G0 TC SIE 
0322 	8008 FCRMAT(I2.10F4.C) 
0323 	RETURN 
0324 	END 

-*OPTIONS IN EFFECT* NCTERM.IC,E6CDIC.SCURCE.NCLISTIMODECKeLCAD.NOMAP,NCTEST 
*OPTIONS IN EFFECT* NAME = CCSTIN 	LINECNT = 	56 
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• 0001 	 SLEROLTINE SFAPSI 
REACS 5 1- ARE ELCCK INFIT 

-TARIFF STRICTLPE MATRIX(IARR(16912)) 

_ 	C . 	-TCTAL ANNLAL SUEAN TFAFFIC SPLIT VECTCR(SPLIT(11)) . 	_ _ 
-STREAM DISTANCE VECTCP(CIST) 

0002 	.CCMMON/Ifil/PEVENL(ICC)eNSETST9INEGST(2293)9RNEOST(2592)INNEGSTe 
1 	AVTRAF(ICC),DISTIICC/iSPLIT(11)9TANR(16912) _ 

0003 	 COMMONiNPRCON/ICCNI2C1 

0004 	 CCNNCN/b2/TREV 
0005 	.READ(591)/ (IARP(IsJ)9J=19/2)91=1,16) 	 
000 À 	FORMAT(IIFS.29FS.C) 

C 	. SAME'SPLIT FCR ALL.STREAMS 	 • 
0007 . READ(592)SFLIT . 	• 	 _ 	• 	 - 
0008 	

, 
2 	FCRMAT(11FS.4)• 

0009• 	PEADI-593)(CIST/119I=leNSEIST) • 
001C . 	3 	FCRNATI1EFE.C/ . 	. 
0011 	 IF(ICCN(5)9NE.C)PRINT 1CII(TARF(..412),J=1116)9(Iip(TARR(JoI) 

1, 	..)=1.1e).SPLIT(I),I=1.11) 
. 0012 	IC FCRMAT( 1 1 1 ///T4CeITAPIFF MATRIX--TELEPFCNE  SERVICE'/  

T309 6 RATES FCP E.E PAK. CALLE EV CATEGCRY.CF CALL ANC OISTANCE"i' 
2 t/T209°DISTANCES •-• LPPER LIM/T IN MILES CF RATE  CATECCRY , 

 3. 91. 1180SPLITi/I7OCALL°91. 1991E(FE.C.IX)1150CATEGCRY 1 / 
•

_ 
4 (15912.12C916(F4.2 n 2X)91. 1129FE.3)/ 

0013 	 IFIICCN(12).NE.C/CALL SHOAT 
0014 	 RETURN 
OCIE 	 END 

*OPTIONS IN EFFECT* NOTERM9IO9EECDIC,SCLRCE9NCLIS1,NCDECKel-CAC9NCMAP9NCTEST 
*OPTIONS IN EFFECT* -  NAWE = SFAREI 	LINECNT = 	• 56 
*STATISTICS* 	Sal:1'2.CE STATEMENTS = 	lEePRCGRAM SIZE = 0003E4 
*STATISTICS* NO DIAGNOSTICS GENERATED. 



1 

F4C(5c.E).RFACI56.30/.1RCLTE(EC.40) 

CLIE(.56.4).NFAC.NRCUTS 

›fEC/ 

.SET11E.7,61 
FKCC5(15e10t2) 
CCP(2.C) 
1.(1CC)thSETETsIln EGS1(2.5.2),FhEGST(25t2)th -NE-GÏT--------- 

 CIST(1CC).SPLITIII1eTAAR(16912) 
ACIIIRCLIE,NFACthRCUTE.IX,ICCh.NSETST  

• 

C.LTE ., ( (ASSET i 1;Jsk Dt-I=I;NCAP )tJ= -17;7 ok-=1 Er/ . 	, 
00.I=1,KCARI,J=1.10).K=1.2),(PFACIJiIASLNIQ 
ti=lthFAC) 

EVENU(J)11.6=1,NSETST),IAVTRAF1J19J=1,NSEIST1. . 
EETSTI 

CATE = TUE. r+4R 2e 	1974. PAGE CCC1 

0603 

0604 

0605 

060E . 

 0607 

oeoe 
0009 

0616 

0011 

0012 

INS 1111i 	 1111111 tille 	111111 011111 11111i Ole Mt MO an OM MO 111111) an OM 

FORTRAN Iv G1 RELEASE 2.6 

0601 	 StEROuTIts Shc4 

0602 	 CCMPoN•m4STRI/I 

1. RR 
COMmCN/mASTR3/1 

CCNMON/PASTR4/4 

OCYkON/YASTRE/C 

CO>mON/YPROCN/I 

OOPMCN/b1/REVÉN 

1 .AVTR4F(100): 

. vRITE(16-.300)IF 

NOAR=IX(5E) 

I4SUN=IX(36) 

• IINLN=I'X(31) 	" 

•.bRIT5(16*.361)RR 

1 .(I(OFKCOSII,J 

2 RFAC(.J.IINLN). 

0613 	3CC FORMAT(ZCA4) 

0014 	3C1 FORMATIEEIE.E/ 

0015 	" wRITE(10.301)(R 

• 1 ICIST(J),J=I,N 

OCIE 	 STOP 
0617 ENC • 

*OPTICNS IN EFFECT* NOTERMeICsEECOICI,SCURCEDNCLISTeNCDECKeLCACthCMAPthCIEST
•  *OPTICNS IN EFFECT* NAME = EFCAT 	t LINECNT = 	SE  

*STATISTICS* 	SOURCE STATEMENTS = 	17tPRCGRAM SIZE = 00042A 
*STATISTICS* • NO  DIAGNOSTICS GENERATED 
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OM OM MI as am um an Ile MO IND ale On 11111. an Ire MI OM US I» 

0001 	 SLERCLIINE STRE%5 
• CALCLLATE5 STREAM REVENLESIREItENL1 

0002 	 CCMMCN/iI/REVENL(1CC),NSETST,INEGST(25.3/pRNEGST(25,2/eNNEGST, 

1 	 AVIFAF(1CC)0CIST(1CO/sEPLIT(11).TARR(16,12) 
000.3 	 COMMCN/WPRCCN/ICCN(2h 
0 0 0 4 	 CCNNCN/W2/TREV 

• L=STREAM 	 — 
000E 	 IF(ICCN(7).NE.C)PPIN1 E 
«Joe 	E FCPMAT(/// 9  STP1°0 CISTANCE TARR CCWPCSITE 	ANN TRAFes 

1 	' SI REVENLE 1 /7160 1  FCbis1211"  TARI.  RATE')   — _ 
0007 	 TREV=C 
°COE. 	 CC .3C L=1.NSETE1 

. 	. • COOS, 	 ' CC 10 • I=I•15. 	, 	• 	. 	 •• 

001C- 	• • 
. M=TARRIF VECTOR:(RCII) IC APPLY FÉR CIETANCE . •  

0011 	 M=I .. 	• 
0012 	 GC TC 20 
0013 	 10 	CCNTINLE 
0014 	 M=1E 	 • 
0015 	 20 	CCNT INUE 

0016 	 SLM=Ce 
0017 	 OC 25 I= 1.11

• 00IE 	 SLM=SUM4TARP(M.1)*SFL1T(I) 
• SLM=COMPCSITE TAPRIF PATE 

00 19 	 • 	 REVENL(L)=SLM*AII1RAF(L)/1000e 

0020 	 200 	IF(ICON(7).NE.C/bRI1E(Eo901)L,CISi(ii -àâUi•AVTRAF(L/à.EVENU(L -i 
0021 	 9C1 	FCRMAT(15eF10.20151,F10.2.2)(92F10.2) 
0022 TREV=TREV+REVENI(L) 

0023 	 -3C 	CCNTINLE 

0024 	 IF(ICCN(7).NE.C)PRINT 3E.TREV .  
• 0025 	 3E FORMAI(TI5s•TCIAL'aT42.F10.2///) 

002E 	 RETURN 

0027 	 ENC 

*OPTIONS IN  EFFECT* NOTERM,ID,E8CDIC0SCURCEiNCLIS1eNCOECK.LCAC,NCPAPoNCTEST 

*CPTICNS IN EFFECT* NAME = STREVS • LINECN1 = 	 EE 
*STATISTICS* 	SOURCE STATEMENTS = 	27sPROGPAM SIZE = 00037C 

- *STATISTICS* NO DIAGNOSTICS GENERATED 



trz 

°COI 

0002 
0003 

0004 

: 

 

0.005  

0006 
0007 
0006 
ocos 
ocac 
0011 
0012 
0013 
0014 
0016 
ocle 

.0017 
001E 
0019 
0020 
0021 
0022 
0022 
0024 

2 
3 
4 

Ile 	IIIIM 	MI OM Ole all OM UM Ole en MO On Mall MI IMIle 

,------ 
' 	 FORTFAN IV GI P-ELEASE 2.0 	 CCLPE 	 cAT£ 	TUE >AR 2E, 1974 PAEE 0CC1 

SLERCLI1NE.- CCLFF(CCLFEV) 

CChVERIS STRz.AN TC FCLIE FEYEPLE EY e %CF IF.AFFIC 

CIMENSICK CCLRE“ICC) 
• CCMYCh/NASTR1/1FAC(50.2),FFAC(50.0),IFCLIE(5,4C ) o _ 	_ 
1 	 FPCITE(ECt4),NFtClotsPCLTE 
COMMON/MA5TR3/IFIbli.ICflAERs1ELEkIfICCEE›.I.ELIFE.IFACA.C,IC-ÉFALe 

1 	 IFACLLsIELEY2,IbCAPsIACCAP,I>AINT.,INARK,IIPAF, 
ICIFEXeIFTAX 

le.AUdelPEMV. 

IA5LN,IINLN, 
IELItelELILP 
JRINS ',JCS-11JF 

eINIAX,ICISTeIGAVEsITPCPFle 

IFETRI,IGAVOACCEF.TANCEF,INAV,ICAVF, 

ILANC,ILANCP.ISTAI,ISTAIP,ICEC,IGECPI, 

INR,JSIINCeJINIT,J1STF,JIFAFeJTRAFSle. . 

- 7 	 ' . .JRiTEVDKVO,KFE 

- CCNMCN/1/RiVENL(1C0) n NEET .E 

1 'AVTRAFI1CCI-eI5TI1 

1=0 • _ . 
J=C 	 • 

1 	1=1+1 

J=J+1 

NRINS=IRCUTE(1,JRIIn S) 

IA=I+NRINS1 

	 ICTIf1=0 
- CC 5 K=I,IA 

5 	TOTTR=TC1TR+RRCliEIX,41RAFI 

REV=REVENUCIROLTECIeJSTINO/ 
CC 10 K=1,IA 

10 	CCLREY(K)=REVieRRCUTEIK•JTRAFIUTCTIR •  

I=IA 
TC 1 

IFIJ.EG'eNSETSTIRETLRN 	 • 

WRITE(6,15) 

1E 	FORMAT(' ERRCe IIH NLWEER CF SETTLED STREAMS') 
RETLRN 
END  

tNCAR,JCSE .FV,IICCAF,JCIMENeJTRAFF 

11,INEGST(25;52)*Rtn EGST(25à).NNEG-STle ---  
£0)..SFLIT(11),TARR(16,1,2). • 

• 

*OPTIONS IN EFFECT* N0TERM*10sEEC0IC.SCURCEeNCLIS1.NCOECK9LCAD9A0MAPeNCTEST 
40FTICNS IN EFFECT* NAME = CCLRE 	9 LINECNI =. 	56 

*STATISTICS* 	SOLRCE STATEMENTS = 	 241PRCGRftk SIZE =  0 0032E 
*STATISTICS* NO DIAGNOSTICS GENERATED 

• • 



- FORTRAN IV GI RELEASE 2.0 CFREVE 	CATE - = ILL MAR 2e, 1974 PAGE CCCI 
' e, 

OM MI all MI OM tie MI Oat OM as MI OM MO IMO NM am as am am 

0001 

0002 

SLERGLTINE CPRE‘E 
CALCLLATES OPERATING REVENLE/CARRIERYSERVICE 
CCPMCN/MASTR1/IFAC(5C,F)oRFAC(5C,30),IRCLTE(5Cs4C). 

1 	RRCLTE(5C04),NFAC,NRCLTE _ _ 
COMMON/MASTR3/IPsIWsICbNERsIELEMIsICCSFN.ISLIFE.IFACAGs10EFALs 

1 	IFACCLsIELEN2sIFCAPsIACCAPs1hAINTsIMARKsITRAFs 
2 	ICTFEX,IFTAX,INTAXsICISTsIGAVF,ITRCAP, 

ISALVsIPEMV.IRETRIIIGAVsIACCEPIIANCEP reINAV;IGAVPs 
4 	IAELN,IIKL.NsILANCIIILANCFsI.STATs15TATP,IGECsICECPs 

_ 	 5 	•IELIL./ELILP.ISTAIMs/GECM,IELILM.ICAVNI.ITCTINs 

• 7 	• • • 	.11=9.:èsic=]...11=11 71C, C IJIF.,Jele=::= 9  • 
0004 	- 	CCMMON/MASTR7/CFGREV(15,5) - 	 •• 	• 
0005 	' CCMMCNYV1/REVENL( 100 ) sNSETSTs'INÉGST(25 	 . .7" 

' 	1 	II' 	AVTRAF(ICCis01.5.1(ICCisEFLIT(11)0TA•R(46,12) 
000E 	 CONMCN /MASTRE/NSS(4) --_________. 
0007 	 CCYMCN/MPRCON/ICCN(2C) 
OCOE 	 COMMON/NASTRE/CFKCCS(1E010,2) 
0 009 	CCYMCN/MASTR4/ASSET(15,7,6) 
COIC 	 CCMMCN/142/TREV 
0011 	 DIMENS/ON C0LREV(100111ICAR(15).RASVAL(151yRINC(151eTCUEN(15) 
0012 	 CIPENSICN ICARI(15)sRA5VA1(15).RINC1(15) 	  _ 
0013 	 CALL CCLRE(COLREV) . 
0014 	 PRINT 7013.TREV 	. 
OCIE 	7013 FCRMAT(IIIsT20o 8 RESLLT5 CF APPLICATICN CF SETTLEMENT SCFEMES°. 

I /720. 1 TCTAL REVENUE FCR ALLCCATION2X,F12.2) 
0C1E 	703 READ(IRel00)(NSS(J)*J=1,4) 
0017 	 IF(NSS(1).GTs3C)RETURN  
0018 	700"FCRMAT(4I2) 
0019 	 TTINC=0 
0020 	 DC Si  I=1sNCAR 	• 
0 021 	 .RINC( 1 )=CPKCOS( Ie7s 1 )4CPKCCS( Iv7s2) 
0022 	91 	TTINC=TTINC+RINC(I) 
0023 	 EEAL=TREV—TTINC 
0024 	 IF(NSS(1).E0e1)CC TC S2 
0025 	 IFiNSS(1).E0.3)GC TC 94 
0026 	 GO TC 47 
0027 	92 	DC 93"I=.1sNCAR ' 	. _ . 
002E 	' 	)(=0 	. 	 . . 
0029 	. 	

. 	. 
DO 925 INDEX=Ii,e. 	, 	

. 
_ 	. 	.._____ 

0030 ' 	925 . X=i+ASSET(1s1eINDEX)1-.54(ASSE1(1,3sINCE)ASSET(I040INDEX)) 
0031 	93 	RASVAL(I)=X 
0 032 	 CALL TCTSANCARsEEALsRASVALsIDLEM) 	 . 

0033 	--- GO TO 95 
0034 	' 94 	CALL CLOCOM(NCAR.RINC,TTINCsEEAL,TCLEM) 
0035 	95 	DC 96 I=leNCAR 	. 	_  
0036 	5 6 	OPGREV(I.1)=TDLEK(I)4RINC(I) . 	- 
0037 	 GO TO E5 • 	 , • 
0038 97 	CCNTINLE . 	_ 	.-- 
0039 	. 
0040 	 CO 9 M=1.15 
0041 	s 	CPGREV(MsN)=Ce 	 • 

0042 	 DO 70 I=1.NROUTE 	 . 
0043 	 DC 905 M=1,15 .  

0003 



Ile OM MI OM SIM Mt all 	OMB WM Mal IMP all le Ili MI IMO OM OM 

. 	 • 
: 	U.1 	FORTRAN IV GI RELEASE 2.0 	CPRE ndE 	DATE  •= TLE WAR 26, 1974. 	• 	PAGE CCC2 
• --1 	 . 
. 	0044 	9CE 	ICARI(M)=C . 	 . 	_ 	. 	. 	. 	. 	. 	. 	.. 	_ 	_ 	_ 
• 004E 	 DC IC >=1.15 

004E  , 

	

0047 	10 	RASVAL(M)=0. 	„ _ ..   

	

0048 	 L=1 

	

0049 	 JLASTF=J157F±IRCIT8(1,JFIhR)-1 

	

005 0 	 CC 4 0  K=JISTF.JLASIE  
0051 • 	ICANEW=IFACIIRCL784I,K1,10bNE&/ -  

	

0052 	 IF(ICANEli.E0.0)GC TC 40 
0053   IFIK.GT.J1STFIGC T£ 2C 	. ,  

	

0054 	 ICARCII=ICANEW 	
. 

	

005E 	. 	ICACLD=ICAKEW 	• 	 • 	. 	. _ . 	• 	, 	.  

	

005E. 	. 	• GO.. IC 30 	. • 	• 	-• 	. ' 	 : 
. 	 . 	

,  f .  •  
• 0057. ' • 	• ' 20 ' 	IFIICANEW.EC.ICÀCLCISC JO SC 	

. . 	
. 

. 	. 	. 	• 

	

. odse 	. 	L=L-1-1 	... 	 . . 	. 	. 	• 	. 	. 	, . 

	

0059 	 -ICAR(L)=1CANE* 	 
0060 ICACLC=1CANEW . 	 • 	 . 

C • CUMLLA1ES LNIT ASSET VALLES EINCLRREC CCSIS/CARRIER 	 . 

	

0061 	. 	30 	RASVAL(L)=RASVAL(L)+RFACIIRC(iIE(I.K),IASUN) 
• 0062 	- 	RINC(L)=RINC(L)+RFÂCI1MCIJ1Ei1 -.KG-I1tiliti ----------------------------------------------- 	-- -•- ' 

	

0063 	40 	CCNTINUE 

	

0064 	 IF(L.E0.1)GC TC ES • 	  

	

0065 	CAPA=RRCLTE(I,J1RAFS) 

	

0066 	 CC 41 M=1,L 	 , 

	

0067 	RASVAL(M)=RASVAL(M)*CAFA 

	

0068 	' ' 41 	RINC(M)=R1NC(M)#CAPA 

	

0069 	 IF(L.L8.2)GC TC 44 . 	 . 

	

0070 	• 	ICAR1(1)=1CAR(1) 	,  

	

0 071 	 ICAR1(15)=TCAR(L) 

	

0072 	 DC 413 M=2,14 	 . 

	

0073 	413 ICARI(M)=0  

	

0074 	 IP=1 	 . 

	

0075 	 LM1=L-1 	 , 

0 07E   CC 42 IX=2.LW1  .  

	

' 0077 	 CO 415 M=1,15 

	

007E 	 IF(ICARI(M).E0./CAR(IX))GC TC 42, 	. 

	

0079 	415 	CCNTINUE . 	. 

	

AX8C 	I 	IP=IP+I 	. 	. 	 . 	. 

	

-0081 	-. 	/CAR1(11:1)=ICAR(IX) 	
. 

' 	. . 	
' 	. 	. •0082... 	42 	CCNJINLE . . 	. ',.  

	

0083 	.. 	. . 	CC '425 J=1,15 	 . 	• . 	, 	• . 	 . 

	

0084 	 EUM1=0 	 - 	 . 

	

0085 	 51JY2=0 

	

0086 	. , 	.. 	IF(ICARIA.1).EC.C)G0 10 425 	 . 

	

0087 	 CO 423 IX=1.1_ 	 . 
008E' 	IF(ICAR1(4).NE.ICAR(IX))GC IC 423 	 .  

	

0 089 	 SUM1=SUM1+RASVAL(IX) 	 . 

	

0090 	 SUM2=EUM2+RINC(IX)  
• 0091 	423 	CONTINLE 	 • 

_ • 

	

0092 	 RASVA1(J)=SLIA1 

	

0093 	 RINCI(J)=SUM2 

	

0094 	425 	CONTINUE 	. 	 . 	
. 

	

0095 	 L=0 	 . 

	

0096 	 CC 43 IY=1.1E 	 . 



MI OM IS Mil OM 11111111 IIIII1 OM OM WM OM 1111110 Ile I» MI ill MR all IRO 

FORTRAN IV Cl  RELEASE 2. 0 	CPREVE 	CATE =  ÎLE NAR 26e 1974 	, PAGE CCC3 

IF(ICAR1(IY).EC.C)GC TC 43 
L=L+I 
• ICAR(L)=ICA11(IY) 
•RAEVAL(L)=PIEVAIIIY/ 	 

0097 
0098  
0099 
0100 
0101 	 RINC(L)=RINC1(IT) 
0102 	43 	CCNTINLE 
0103 	44 	CCNIINLE 

C 	5UVNING CF INCLRRED CCSIS 
0104 
0105 	DC 45 M=1.1. _ 
0106 	45 	 -- -- 
0107 	ABAL=CCLREV(I)—TINC 

NT=CATEGCRY .  OF EETTLEWENT 
aloe 	NI=IRCLIE(I.JCE) .  

NN=SETILEMENT  SCIIENE-TYPE 
0105 	NN=NSS(NT) 

FCR MIXEC SCHEMES - FCR ADJACENI PARTNERS.REVENUE IS 
DISTRIELTED ACCCROING TC 3 EAEIC SCFEMES CR ECUALLY 

0110 	NKN3=NN..3 
0111 	IFIICCN(E).NE.0IVRITE(E.8888)NN.L.NT.NNN3.IICAR(J),J=1.L) 
0112 	eeee FORMAT(4I5012I4) 
0113   IF(L.E0.2.AND.NN.GT.3)GC TC (51.53.52.55.51.53.52.55).NNW3  — 
0114 	GO . T0(51.52.53.54.54.54.54.54.54.52.54).NN 
0115 	51 	CALL TCTS(L.EALIeRASVALOCLEN) 
011E 	GO TO EC 
0117 	52 	CALL CCNN(L.TINC.CCLREV(1),ICUEN) 
011E 	CC TC 60 
0119 _  CALL OLOCOM(L.RINCITINCe8ALgICLEM) 	  
0120 	CC  TO EC 
0121 	54 	CALL MIXED(NN.L.RASVALgRINC.TINC.8AL,TCLEM) 
0122 	GO TO EC 
0123 	55 - 	CONTINLE 

ECUAL FCR 2 ADJACENT PARTNERS • 

0124 	TCLEY(1)=DAL/2. 
0125 	TCLEN(2)=8AL/2. 
0126 	60 	CCNTINLE 
0127 	DC 65 N=1.1- 
0I2E 65. 	. ORGREVIICAR(N),IRCUTE(1.JCSERV))=CPGREVIICAR(M),IRCUTE(I.JCSERV)) • 

• • 	141CLEN(N)+RINC(le) 	. 	- 	. 
0129 	CC TC 695 

- 

0130. 	OFGREVIICAR(1),IRCUTE(I,JCSERV))=OPGREVCICARII/eIROUTE(I.JCSERV)) 
1-FCCLREV(I) 

695 	CCNTINUE 
70 • CCNTINLE 

IF(ICONIE).N5.0)11RITEIE.887) 
887 	FORMATIIGHECK1*/ 

CCNTINLE 
IFINNEGET.E0.0)GC TO 85 
CC 80 N=1.0NNEGST — 
ICI=INEGET(N.2) 
IC2=INEGST(N.3) 
IS=INEGST(N.1 ) 
OPGREV(ICI.IS)=CPGREV(ICI.I5)*RNEGST(N.1) 
IF(IC2eGieNCAR)GC TO 79 

0131 
0132 
0133 
01.34 
0/35 
0136 
0137 
0132 
0139 
0140 
0141 
0142 



_ 

, 	FORTRAN IV GI RELEASE 2oC 	CPREVE 	CATE = TLE kAR 2E, 1974 
' 

PAGE CCC4 
V- 

MI Ole OM 	OM IMO MI OM OM UM 11111111 I» BM OM OM MI Mg 11111111 Ole 

OPGREY(IC2oIS)=CFESEVIIC2eISHRNEGST1NoS) 	• 	--- 	- 
79 	CCNTINLE 
8C 	CCNTINLE 
85 	CCNTINLE 	 - - 	 
9C0 	MRITE(6sgC1)(NSE(J),J=1,4)o(CFGREV(Io1)e1=1oNCAR) 
9CI 	FORMAT(' SETTLEMENT SCFEME CCCE°,2)44I3o2Xo 8 PEVENLES EY  CARI',  

1 	•ER*1.6(F11.21,1X/)  
014 5 	GO TO 7C3 * 
0150 	ENC 

— *OPTIONS IN EFFECT*---  NOTERMoICoEBCDICoSCURCEeNCLISToNCCECKoLCACoNCMAPoNCTEST 
*OPTIONS IN EFFECT* NAME = CPREVE. o LINECNT = 	56 
*STAT.ISTICS*- • - SOURCE STATEMENTS = • • . • ;16CoPRCGRPM SIZE.= C01356 

• 	 - -7  *STATISTICS*  NO  DIAGNOSTICS GENERATÉt--- 	-7  	77  

0143 
0144 
0145 
_0146 
0147 
0148 



MI MI 111111 BIN OM OM OMB OM 	 VII I! MI • UM flab MIR OM 

1> 	
FORTRAN IV GI RELEASE 2.0 	Tc -re 	• 	 DATE  = TLE mAR 2E. 1974 	 FACE C001 

	

0001 	 SLERCUTINE "TCTS(L,EAL.RASVAL.ICLEm) 

• 0002 	. - DIMENSICn RA5VALI11.TCLEM(1E) 

	

0003 	 TASvAL=C. 

	

0 004 	 CC 1 N=1*.L 

00S 	• 	TASvAL=TASVAL+RASVALIh1 

000E 	 co 2 N=1.L 

0007 	2 	TCUEM(N)=EAL*RASVAL(N)/TASVAL 
0008 	RETURN 
000C 	ENC 

*OFTICNS IN EFFECT* NCTERM.IC.66CDIC,SCURCE.NCLIST.NOCECM.ICAC.PCMAP.NCTEST 
*OPTIONS IN EFFECT* NAME = TCTS. 	,o LINECNT = 	56 
*STATISTICS* 	SOURCE STATEMENTS = 	• 	9,FRCGRAN SIZE = 0001tE _ 
*STATISTICS* NO . DIAGNOSTIC5 GENERATEC 

• 

• • 



PACE CCCI 

1111111 OM MI Ili MI OBI 	 CO OM UM • UV IIIIIIII Mil OM MI OM 

- 
.t> 	FORTRAN IV  6 1 RELEASE 2.0 	CCOM 	CATE = TLE WAR 2E, 1974 

0001 	SLERCLIThE CCMN(LITINCICCLRe7ClEM) 	_ 
0002 	' 	OINUNSICh IDLEPII5/sALREVC1.5).ALLEX115) 
0003 	 CC 1 N=111- 
0004 	ALREV(N)=Ce 
0005 	1 	ALLEX(N)=0. 
000E 	ALLEX(1)=.5*IIIn C 
0007 	ALLEX(L)=.5*T1NC 	• 	_ 	- - - 	_ 	_ 
000E 	ALREVII)=.5*CCLR 
0009 	ALREVILI=.5*COLF . 
0010 DO 2 N=1.1- . . — . 
00/1 à 	TCLEM(N)=ALREV(A)-ALLEXINI 

_ 	- 

0012 	 RETURN 
0013 	 END 	 • , • 

*OPTIONS IN EFFECT* NOTERM.IC.ESCCIC.SCURCE.NCLISIeNCOECKeLCAC.NCVAPIANCTEST, 
*OPTICNS IN EFFECT* NAME = C61 14 	LINECNT  = 	SE _ 	. 	_ 
*STATISTICS* 	SOURCE STATEXENTS = 	13.PRCERAd SIZE = 000290 
*STATISTICS* NO DIAGNOSTICS  GENERATEC 



CLCCCM CATE = TUE WAR 2E9 1974 	 PAGE CCC1 FORTRAN IV GI RELEASE 2eC 

IMO 111111 IMO MIMI IMMI ill OM OMB IMIS MI Mat IMO MI OMNI Mil OMB MO OM OMB 

0001 	SL6PC(jTIN6 0LOCCM(L9FINC,TINC9EAL,TCLEM) 
0002 	DIMENSICN PI1.C(16)9TCLEM11S, 
COO.? 	CC 1 N=191. 
0004 	1 	TCLEN(N)=6AL*RINC(N)ITINC 
0006 	PETURN 
0006 	ENC 

geOPT/CNS IN EFFECT* NCTERM,IC9EECCIC9SCURCE,NCLI579NCDÉCK:9LCACeNCMAF9N -CTE5Ï-
*OPTIONS IN EFFECT* NAME = CLOCCM 	L/NECNT = 	56 
*STATISTICS* 	SOLRCE STATEYENTS = 	 E9PRCGPtM SIZE =  0001E6 
*STATISTICS* NO DIAGNCSTICS GENERATEC 

nnn 



frIxec FORTRAN IV GI RELEASE 2oC CATE = TUE eAR 2E, 1974 ' 	. 	PAGE CCC1 

MI Ma 	 OM MI I» OM MN Ilia Me Ili 	 BIM MI OM OM 

0011 	SLPPCLTIPE MIXEC(NNeLsRAEVAL,PINCeTINCsEALoTCLEA) 
00O2 	DI>ENSICR RASVAL(151eR/NC(151eTCUEM(15)9RATIC(15)oAL -REVIC--/5i--  
0002 	 DC I N=IsL 
0004 	1 	 ALREVI(N)=Cs 
0005 	FAC=111/3. 
0006 	ALREV1(1)=FAC*EAL 
0007 	• 	ALREVI(L)=FAC*EAL 
000E 
0009 	.NNM3=NN-•-3  
001C 'GO TO (1C,20830940e10g20.3004C)eNN203 

 C-----ASSET EASED 
0011 • 	, 10 	CC 13 N=231 	, 	• • 
0012 	 IF(NNeECo4)GO,IC 11 	• 
0013 	RATIO(N)=RASVAL(N) 
0014 	GC .TC  13 	 . 	.• 

0015 	II  • 	 IF(NoE0eleCIReN.E0oL)GC  TC 12 	.
• 001E 	RATIO(N)=RASVAL(N) 

0017 	GC TC 12 
oole 	12 	RATIC(N.=00 _ 	 . 
0019 	13 	CCNTINLE 
0020 	RSUM=C 
0021 	 CC 14 N=I'L 
0022 	24 	11514M=RSUW+RATIO(NI 
0023 	DO 15 N=IteL 
0024 	15 	TOtEM(N)=ALREVICKPFEAL2*RATICiNI/RSLP 
0025 	' 	RETURN 

CCST EASEC 
002E 	• 	 2C 	DO 22 N=11,1.  .  
0027 	IF(NNeECIe5)G0 'IC 21 
002E 	RATIO(h)=RINC(N) 
002g 	GC TO 23 	•  

0030 	21 — IF(NoE0o1eCRoNeEGoL)GC TO 22' 
0031 	RATIO(N)=RINC(N) 
0032 	GC TC 23 	  
0033 	22 	RATIO(h)=04, 
0034 	22 	CONTINtE 
0035 	-RSUM=045 
003E 	V , 	V 	DO 24 N=11,1. • 
0037 	24 	RSUM=RSUM4RATIC(N) 	• 
0038' 	• 	PC 25 N=LL 	 
0039 --- 7---7-, --. 25 -7--- IPLEM(N)=ALREVI(N)+241-2*RATIO(N)/RSUP 
0040 	RETLRN 
	ALLCCATEC COST EASED 

0041 	. 	30 	CCNTINLE 
0042 	31 	DC 32 N=IoL 
0042 	.32 	TCLEM(N)=0. 
0044 	IF(LeEGe3)G0 TC 32 
0045 	TCLEN(2)=o5*BAL2 
004E 	LM1=L-1 . 
0047 	TOUEM(LM1)=05*EAL2 
004E 	GO TO 34 
0049 	33 	IDUEM(2)=BAL2  
0050 	• 	34 	CONTINUE . 
0051 	 Co  35 N=IL 



MIXEL FORTRAN IV GI RELEASE 2.0 CATE = TUE whR 26. 1974 	 PAGE CCCE 

MS OM OM MI OM 	 lab OBI IMO IIIIII II Ili MP IBM ON OM MI 

0052 	35 	TCLEM(1\)=TCLEti(h)4ALREVI(N) 
0052 	RETURN 
	ECLALLY CIVIDEC 

0054 	40 	AL=L 
0055 	IFENN.EC.7IGC IC 42 
0056 	CC 41 N=1,L 
0057 	41 	RATIC(N)=1./AL 

	

. 	. 	. 	_ 
0056 	OC TC 44 
0059 	42 	CC 435 N=I.L • 
006C 	IF(N.EC.1.0R.N.EG.L)GC  10 43  _ 	. 
0061 	RATICIN/=1./(AL-20) 
0062 	CC TC 435 

- 0063 	43 	'RATIC(N)=0. 
0064 	. *35. 	CCNTINIE' • 	- '''' 
0065 	44 	CCNTINLE 

	

. 	. 0066 	" • CC 45 N=1.1. 
0067 	45 • .10LEM/Ni=RATICCNI*EAL21-ALREVI(P,) 
0066 	 RETURN 
0069 	ENC 

*OPTIONS IN EFFECT* NOTERM.ID.EBCDIC.SCURCE.NCLIST.NCCECK.LCAC.NOMAP.NCTEST 
*OPTICNS IN EFFECT* NAME = MIXEC 	LINECNT = 	56 	 
*STATISTICS* - SOURCE STATEMENTS = 	69.PROGRAP SIZE = C007E6 
*STATISTICS* NO DIAGNOSTICS GENERATED 

*STATISTICS* NO DIAGNOSTICS THIS STEP 
/CATA 
0 17000 BYTES USED 
EXECUTION EEG1NS 	4 8 .e 5  

IRA PREMIERE FFASE CONNEES PREPAREES LE 7 FEV..AS PREPARED BY C.O.C. 
-->INDEX/NG ANC COLUMN ASSIGNMENTS COhE 
-->NCIDE DATA INPUT/OCNNEES SUR LES -  NOELD-i----  

CATA INPUT/CCNNEES SUR LES ARETES 
2.7>RCUTING DATA/DONNEES SUR L 8 ACHEMINEMENT CES MESSAGES  

46.1S 



F,OFTPAN IV GI RELEASE '.0 	mAIN CATE = TLE WAR 19. 1974 	 PACE CCOI 

MR OM 	 MI • 	IIIIII • MI MI 	Mall MIR MI all MI • 

.0C1•1 

OCOJ 

0004 
0005 
0006 
0007 
0006 
0009 

- 001C 
OC1T 

- 0012 
00E3 

INTE 7.;LP 
CCmmcN/TRNy/NAmE(5).1YEAR.KPEC.KCDEE3.4) 
CCMMON/KmpANY/C15.CTRL 

•4sTEps ARE 1.--LEC TUR---tAg ENCÇGENCUS—DATA 
CULAIE READ ExCGENCLS DATA AhD CALCULATE 

NCCCmF = 4 

READ 55.NCAR 	 • 
FORNAT(I4) 
CALL LECIURENCAFI 
CC 5 CIE=1.NOCCNP 

------ -- CALL  CULTE  
CALL ASSEN 

• • ' 	• 5 CONTINLE 
STOp • 
END 	 • 

---,,opricNs- IF EFFECT* 7  NOTERM.TD•EECDIr7SCrORZE;NCOIS.1-iisaIDECTriiCCAC.NCMAP- oNOTEST 
*OPTIONS IN EFFECT* NAME = MAIN 	LINECNT = 	56 

*STATISTICS* 	SOURCE STATEMENTS = 	IS.PROCRAM SIZE = 000I9C 
*STATISTICS*  NO  DIAGNOSTICS GENERATED 



ELK CATA- CATL = TUF MAP Iq. Ig74 	. 	PAGE C001— FORTRAN IV GI FiLEASE 2.0 

um mu um um um mon um IS um on mo 	sul mos 	amo mu am mcs 

' - 	0001 	 ELCEK CATA 	 . , 
•  0020 	 CCNKON/TRNY/hAME(5),IyEAP.KREGoKCOEI3 1 4) . 	 , 

1 	0002 	 ECNMON/LSUAL7/SR(2,27) 
000A 	DATA  5RYE4*99999./ 	 
000E 	DATA KOCE/ 1  I NT'' 	1 1, 1  ECNe0ER PI.IREGI , »RAtae. 

' 	 1 	sEGIO ,  OONAL.e. , 	TO ,  .INAL 1 . 0  
: 

ocoe 	ENC 	• 

*OPTIONS /N EFFECT* NCTERM.10,EECCIE,SCURCEDNOLIST.hOCECK.LEADoNOMAPBNCTEST 
*OPTICN5 IN EFFECT* NAmE = ELK CATA.  LINECNI = 56  
*STATISTICS* bib biAGNé5T1b5 GENERATEC 



FORTRAN LECTLR CATF = ILE 'JAR 19s 1974 	RAGE  E-CC1- V . Gi -  RELËA 

CC,' 
OC::2 
0003 
OCOA 
OCOS 
ocoe 

: 0007 

000E 
• 0009 
OGLO 
0011 .  

_ 	. 
0012 
0013 
0014 
0015 
0016 
0017 — 
0018 
0019 
0020  
0021 
0022  
0023 
0024 ---- 
0C2S 
0026 
0027 
002E 
0029 
-0 .030 

MU gel 	MO 	11118 OR ell 	MIR NW Me MIN leg fiel re* IMO ea • 

SLFSCLTINE L3C1Le(NC , P) 
REAL ASSET(151.7oE),CPCCS(15.1CO2),CPGFEV(1.5115) 
INTEGCR NA 1ES(15.5) 
CCid*ON /ICCIE/.  NAMES 

- CCPMON /MASTRA/ ASSET - 	------- 
CCMYON 1*ASTR6/ CPCCS 
COMMON /MASTR7/ CFGREV 

C 	CE PRCGRAMME LI1 LES VALELRS CE ASSET1CFCCS ET CPCREV 
ET EN MENE TEMPE CEFINIT LES NCI'S CE CCMFAGNIES • 	 

READ 99-s(1(ASSE1(IsJ,K),K=1,6 ) . -J=.1•71,1=1eteCAR) 
READ 99*(((CPCCS( IsJoK)oK=1,2)..J=1•10)eI=IeNCAR) - 
READ 99,/(0PGREV( .1.KJeK=115).1=1,NCAR) • . 
READ'97e((NAME5(IeJ)eJle5).1=1.15) - 	. 

DC 90 J=1,7, 
CC 90 1=IoNCAR 
DC SC K=1,6 
L=ASSEi(I,JeK)te5 

90 	ASSET(IoJeK)=L 
DC 91 1=1eNCAR 
DC 91 K=1,2 
CC 41 J=1•10 
L=CPCCS(losI,K)fet 

91 	CFCC5(leJ•K)=L 
00 92 T=IeNCAR 
DC 52 J=1•5 
L=CFGR6V(I,J)-FeE 

92 	CFCREV(11,J)=L 
99 FCRMAT(5615.6) 

98 	FORMAT(IE) 
97 FCFMAT(5A4) 
	RETURN 

END 

*OPT/CNS Ih EFFECT* NCTERMe1DiEECOICeSDURCE0NCLIS1eNCDEC%•1CADeNDMAPeNCIES7 _ 
*OFTICNS IN EFFECT* NAME = LECTUR • LINECNT = 	56 ' 

*STATISTICS* 	SOURCE STATEMENTS = 	30ePRÉGRAM SIZE = 0005C0 
, •STATISTICS* NO DIAGNCSTICS 'GENERATED 



• 

->> 

 
FORTRAN IV GI RELEASE 2.0 

CO 
CLLAIE 	CATE = TUE,PAR le. 1974 RAGE CCCI 

MI MO 111 	Mg Me 	11111 OM ail Mg 	alb lell .1111 	 1111.  ai 

0001 	 SLERCUTINE CULAIE 
0032 	 INTEGER 51(22.E).52(27,6).S3(13.6).54(9.5).55(15,E).S6(7.6) 
0003 	 ,INTEGER CIE.NAMES(15.5).NAME(5).KCCE(3.4)1YEAR(4) 

• 
INCLURE /CI LES CIMENSICNS ET/CU COMMCN A VENIR 

0004 
0005 
OCOE 
0007 
000E 
000q 

0010 

0011 

0012 
0013. 
0014 
0015 
OCIE _ 
0017 
001e 

REAL T1(5.1).72(6.9).73(6.5).74(6,6).75(5,1).T6(15.6).SR(2.2 7 ), 

REAL CPCREV(15.5).CPCOS(15.10,2),ASSET(15.7.6) 
CCMMON /M4STR4/ SSET .  
CONMON . ./MASTRE/ CRCCS 

. 	. 

COMMON /MASTR7/ -OFGREV 
COPWON /LSUAL1./ 51,11 
CCMMCN /L.SUAL2/ S2.72 
.CC), MON /U5UAL3/ 53.13 • • 
COMMON /LSU41-4/  5 4.14 
CCMMON /LSUAL5/ 55.75 
CCNMON 1USUM-6/ 5606 
CC1'NCN/LSUAL7/SP 
COMMONJTRNY/ NAME,IYEARoKREG,KODE.YEAR 
COMMON iNMPANY, CIEIKTRL 
COMMON /ICCIE/ hAMES 

. 	. _ _ 	. 
C 

INSERRER ICI LES TACMES CE CEEUT'CU PRO. 

_ 	. 
0019 . 	 • 	 OC 10 1=1.22 

0020 	 DC 10 J=1.6 

0021 	 10 	S1(I.J)=0  
0022 	 DO 20 1=1.27 
0023 	 DC 20 J=1.6 

0024 20 52(I.J)=0 _  

	

. 0025 	 DC 30 1=1.13 

002E 	 DC  3() J=1.6 
0027 	30 S3(1.J)=C  
002E. . 	DC40 1=1.9• 

	

. 0029 	' DO 40  

0030 -- . 	40 	S4(E.J)=0 _ _ - 
• 0031 	 DC 50 

0032 	• 	CO 50 J=1.6 	. 

0032 	 re(1...1)=0 	. 	. . 
0034 	50 	s5(1,..,)=0 
0035 	 • 	 DO 60 1=1.7 

003E • 	 DC 60 J=1.5 __• 
0037 	 6 0 SE(I.J)=0 

003E 	 DO 70 1=1,6 

0039 • 	DO 70 J=1.9 • 	 . 
0040 	70 T2(1oJ)=0 
0041 	 010 80 1=1.6 

_ _ 0042. 	OC  80 J=1.5  

0042 	 80 TS(I.J)=0 	• 

0044 	 CO 90 J=I.5 



CLLATE 41. 	FORTRAN 110 G1 RELEASE 2.0 .  
;JD 

CATS 	TUE kAR 19. 1974 	 PAGE CCC2 

0046 CALL REAC..'3R 

0047 
004 6 
0049 
005C 
0051 
0052 
0053 

• '0054 
0055 
0056 
0057 
005E 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
006E 
0069 
0070 - - 
0071 
0072. 
0073 
0074 

SIT 1,4)=OPGREV(CIE11) 
SIC 214)=OPGREY(CIE.3) 
51( 21.4)=CPGRCV(CIE.4) 
Sic 9,11=0PC0S(CIE.1111) 
Si C  9,2)=OPCOSICIE,1.2) 
51110.1)=OPCOSICIE.6.1) 
S1C13.2)=0RCOS1:CIE,6,2) 
61(11.1)=OPCOSTCIE,3,11, - 

 51(14.2)=UPCOS(CIEs3.2) 
51(12,1)=OPCOS(CIEs211) 
51(12.21=0PCOS(CIE.2.2) 
SII13,1).=0PCQS(CIE.4.1) 
SII13.2)=OPCOS(CIE.4.2) 
S1(14.1)=OPCCS(CIE.5,1) 
51(14.2)=0PCOS(0IE.5.2). 
514 4.4)=51(114)+SI(2.4)+51(3.4) 

" 	SIC 5,4)=0 
SIC 6.41=51(4.4)#16( 9.6) 
SIC 7.4)=S1(4.4)*76(10.6) 
SIC E.4)=51(4.4)451(6,4)451(6.4)—.51(7.4) 
00. 100 1=9,14 
SIT1.4)=SICI.1)451(1.2) 

100CCNTINLE 
S111511)=KUMUL2(51.22.9,1.1,9.14) 
SIT15.2)=KUMUL2IS1s22.9.2.1.9.14). 
SI(IS,4)=S1115.1)1.51(15.2) 
61(16.4)=S1( 8.4)-51(15.4) 
SI(18.4)=51(16.4)+51(17,4) 

val 1110 an alb lei awl one ne all sea Mr lie 810 •133 	turr ,  11110,  we ea 

-0045 	90 NAME(J)=NAME5(CP3,J) 

C 

INC. STNNT. / I.R. • S 7 EP-1 

-C 	STCP FCR I.R. 

START,  FOR  REG. 
0073 	 SIT 4.51=KUMUL2T51,22,1.5./s1.3/ 
0076 	.511 8.5)=KUMUL2(51.22.4.5 .1.1.94.6)61 (7.5) 
0077 	 SI(.I5.S)=KLMLL2(51,,,22.9,5.01.9.14). 

.007E 	 51116,Ei=SIT.S1-51(151,S) 
0079 	 Sl(/8.5)=S1(16.5)1S. 1(17.5) 

C 

 
$ TOP FOR RFC. 

ASSETS (8.5.) / Z.R. 	51EF".2 

0080 	 52 ( 1.1)=ASSETICIE,I.1) 

0081 	 62( 2,1)=ASSET(CIE,2.1) _ 
0082 	 52 (  4.1)=ASSET(CIE.1.21 

00d3 	 S2( 5.1)=ASSETCCIEs2.2) 
0084 	 52 (  7,1)=ASSET(C :IE.1.2) 
0085 	 52 ( 6.1)=ASSE1101E$2,31 

0086 	 52(10,1)=ASSET(CIEs1.4) 



0127 
012E 
ote; 

0130 
0131 
0E32 
0333 

tz. 1110 let as tot «le OM le as sr all* 	ail «. en to> 11 

\jr1 	FORTRAN IV GI RELEASE 29 0 	- 	CLLATE 
C> 

ëïî'ji-9 - 71,Jé MAR- 299 1974 	 PAGE CCC2 

- 

0087 	 52(1191).45367(CIE9294) 
008E 	 52(1391)=4.55E7(CIE9195/ 
oce; 	 52(1491)=455ET(CIE9295) 

.0090 	 52(1691)=495ET(CIE4,196) 	 
0091 	 CC 200 K=196 
0092  
0093 	 S2(194)=4SSET(CIEsIsaWASSE1(CIE939X1-A5SET(CIE149K) 
0024 	 IF(K.ECe6) GO TC 200. 
0095 52(I+194)=A5SET(CIE929K)+A5SE7(CIE959K)-ASSET(CIE94.9K) 
0096 52(I+194)=52(I4194)-ASEET(CIE969K)+A5EET(CIE,79K) 
0097 	200 CCNTINCE 

oc9e 

0099 
0100: 
0101 
0102 
0103 
0104 
0105 
0106 
0/07 
0102 
0109 
0110 
0111 
0112 
0113 
0114 
0115 
0116 

K=1 . 	. 
300 . 0C 4 00 I=195 

52(24I,K1=52(341-29K)-52(34/-1 n K ) 
400  CCNTINLE 

52(11i1K)=S2(1.K)+52(49K)+52(79)0-952(1C,K).992(139K) 
52(1E9K)=52(18910+52(169K).952(179K1 
52(199K)=52(29K)+52(5910+52(8910*52(11oK)+52(149K) _ . _ . . 	- 
52(209K)=52(15910-.-52(19910 
52(279K)=52(20oX)452(219K)452(2501)4 52(2691(1 

• 1F(K.E0.1)  GO  IC 500 	  
IFCK9E.C.41 GO 7C 600 
IF(K9E0.5)GC 7C 900 
K=4 
GC TO 300 

500 	52( 1921=72(191 ) 
	 52( 492)=72(291 ) 	  

S2( 792)=12(391) 
52(1012)=72(4911 
52(1392)=72(5.1 ) 

0117 
031 2  

K=2 
GO TC 3CC 

REG. 

0119 
012C 
0121 
'0122 
0123 
0124 
0125 

0/26 

• 600 52 1 1.5)( 72(191 )472(192 /-72 (1.931“2(1.41)/1 
S2( .  495 )=(- T2(291)+12(292 )-T2(293).972-(294 )3/1 
S2( 795)=( 72(2.1)+72(392)-72(393)+72(3•4))/1 
52cio,e.3=( —T2(4't1)472(492)—T2(4e3)412(4041)/Z 

52(1395)=( 12(E•11+12(592)-12 .(5.3 ) 412(5.4))/1 
700 DC 800 1=2.14•2 	 _ 

J=( I+11/3 
C 	TERM1=72(198 )442472(4911472(.1923-72(.1931472(Je4))/2 
	TERNI=72(J99/ 	  

TERN2=TERKI-.72(J931-13(Jc31-C.72(J941 
TERK2=13(J953 
72(K99)=TERKA _ 	 - 	. 
52(3e5)=62(192147ERP2 

800 CCNT1N3E 
K=5' 
GO  TO 300 

900 CCNTINGE 
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0134 
0135 	' 
0136 
0137 	• 
0135 
0135 

0144 
014.5 
•0146 
0147 
014e 

0149 

015 .0 
. 	0151 

53(4.2)=KUMUL2(52.12.1.2.111.2) 
53(8.2)=ViNUL2(53.13.5.2.1.5.7) 
5,3(9.2)=.5.314.2)15.316.2) 
53(13.2)=KUMUL2(53.13.9.2.1.9.12) 
53(13.1)=52(27./) 
XNUM=53(13.1) 
XOEN=53(13.2) 
XPAT=XNUM/XCEN 

me ai toe me 	toe ei as le fie 	Me IS ine 	est IN all 

• 

C 	CALCULA'T ICN CF (CA  E CEF. TA XE5/E .Y. STEP 3 

/.R. 
_ 

• c 

.c 

C  • 

T1LA0=ASSET(CIE.3.1)+A55ET(CIE.3.2)4A5SET(C)E13.3) 
TTLAO=TTLAD+ASSEI(C15.3.4)+ASSET((IE.3.5) 
TTLAD=TILAD+ASSCT(C1t.3.6)+52(17.4)752(17.1) 
CCA=(52(18.1)*1E(12,4 )iTTLAC*16(14,4))*T6(15.4) 
0IT=KCA-51(10.4)+(51(15,4)-51(10,4))*T6(8.4))*T6(11.4) 
-55(4.4)=OIT 

0140 	 TAR=12(1.2)+72(2.2)+72(3.2).1T2(4.2)+12(.5.2). 
0141 	 TAR=TAR452(I6.5)-52(16.2)+52(17,5) —S2(17.2) _ . 
0142 	-CCAR=(52(10.2)*16(13.5)+TAR*TE(14.5))*76(15.5) 
0 143 	 S5(4.5)=ICCAR—S1(10.6)*(51(15.51-51(10.5))*T6(8.5))*T6(11.5) 

• PRINT 591.TTLAD.CCA.01T.TAReCCAR.55(4.5) 
C991. 	FCRIvAT( I.R. CEE TAXES 1 .3F1Cs2/ 1  REG. DEF TAXES'.3F10.2) 

• LIAB (85))/E.Y. 	ST.4 

C 	• 

.0152 

0 153 
015.4 

0155 
0155 
0157 
0155 

DO 1000 1=1.12 
52(1.1)=53(I.2)*XRAT 

• 1000 CONTINIE 
-c 

 

- C 	STEP 5 

• . 	. 
55 1 9.4)=55( 9...5)*XRAVIC(52(27,4)1152(27.5)) 
S3 (10.4)=52(27.4 )*XRAT IC (S3 (/.C.2 )9S3 (13.2 ) ) 
S3(12.4)=52(27.4)*XPATIC(53(12.2),53(13i2)) 
53(11.4 )=53( 11,1)+55(4.4 )+Tt(12.4 

0155 
016C 
016 1 
0162 
0163 
0164 
0165 

	

• 	

SIMULTANEOUS ECtATIONS 	STEP  6 

C1=(1.-76(11.4))*(51(E,4)-51(15.4)—(53(8.1)55(9.4)/2)*T6(4.4)) 
C1=C1+51(17.4) 
C2=.53(4.11—(54(2.4)454(44)4.54(5 -14)11 -54(7.411.54(8.4) —  -------- 
C2=53(61 / )-55(•9114) 
C4=76(7.4) 	' 

.C 5=5 2 (2 7, 4 )— (53( 10,4)+5 3(1 1 .114> 55( 4.4) 41 6 ( 12 .4)+53 ( 12.4)) 
D=C4*C5 



STEP t 

Me ill. en el ne ele* 	 eur) fro «lb lpit air emit  •Ole eat OD 

L) 	FCRTRA.N 1V GI .  RELEASE 2.0 
• 2,.) 

_ 	 - - 
CLLATE 	CATE = TUE MAR 11 ,  1574 PAGE 000E 

olee 
0167 
0168 
0165 
0170 
0171 
0172 

Ee=ct_-c 
(2. 1)  

RNI=C1—(1.— T6( 11.4)/AT6(5..4)ARSC/2 
RNE0=EC —RNI—C2 
53 1  4.4)E0 
S2( 8141=0 
SI(22.4)=PNI 

C 	PRINT 552.CI.C2,C2.C4.CE,DoECIRS.CsR7IeRNE0 
C992 	FDRMAT(' EIM ECSS: '1.5F10.3/115.5F10.3) 

STEP 7 

0172', 
0174 
0175 
0176 	 
0177 
0178 

51(21,4)=.(S3(8,1 ) —SE(9,4)/214 .16(41n 4)4,ANC446(5.4)/2. 
51(15.4)=1 5 1( .1614 ) —.51(21.4))416(11.4) 

. 	. 51.(20.4)=-51(18114)—S1(15,4) 
51(22,4)=S1(20941-51(21,4) 	• 
51(20,E)=51(18.5)-51(19.5) 
51(22.5)=51(204E1-51(21.5) 

0175 	 54(1.4)=51(22.4) 
• 0180 	 S4(1.5)= 5 1(22.E) , 

0181 	 S4(3,4 1= 54(1.4 ) -54(294) - 
0182 	 S4(3.5)=S4(195)-54(2.5) 

	

. 	 . 
0183 	, 	54(6.4 1= 54(3.4)-54(4.4)-54(5,4 )  

1 0184 	 S4(6151=54(3.5)--E4(4.5)-54(5.5 ) , 
; 	0185 	 54(9,41=54(6.41=54(7.4)-1-54(814) 	 
. 	0186 	 54(9,5)=54(6.5/-54(7.5)+54(8.Ei 

	

C 	 . 

	

C 	' 	STEP 5 	. 	.. . 	_ .._ ... 	. • 
C 

0187 	 53(315)=53(3,2)1.54(5.E) 
0188 	 S3(3.41=52(3.1)4  24(994) 

>-- 

018s 
019C 
0191 
0192 - 

 0193 
0194 

 0195 
. 0196 

. 0197 
0192 
0195 
0200 

—7-----0201 

XRATE=XRATIO(53(4le4)....52(3,4). 2 3(1,1)+5.3(2111 ) / 
53 1 11.41=53(1s1) 4 XRA1E 

• 53(2.4)=E3(2.1)*AR41E 
YRA1E=XRATIG(S3(81.4),S3(8111)/ 
53(5.4)=53(5.1)AlrRATt 
53(61.4)=S3(6v1)*YRATE 
S3(7.4)53( ,i 

 S3(9.4)=53(4.4)45 3C8s4/ 
S3(13,4)=KUMUL2(53.13,914.1,9112) 
53(4.5)=KUMUL2(22,13$1.5.191W:1) 
S3(8s5)=15UMUL2(5201395eSolo5.7) -

•  S3(9,5)=S2(4,5)+.23(8.5) 
52(13.5)=KU7'UL2(.53,13.9.5.1.9.12) 

0202 
0203 
0204 
0205 

STEP 10 DELTA 14.0Co E . CELTA bISC 

1D%qC1=52(251.1)-53 ( 10.1)—(  $2(25.4)-53(10.4)) 
IF(I0kCleGE.0)5E( 13,4)=IDMCI 
/F(TOVICleLT.0)56(8,4)•=1/1 14C1*(-1) • . 

1DAC2=52(2592)S3(10.2)—(52(2 -E.53(1095); 



CLLAT6 	CITE = TUE MAR 15e 1974 	 PiÈCE CCCE 1,yç FCRTRAN 1V GI RELEASE 4 • C 

C20E 
0207 
0206 
0209 
021C 
0211 
0212 
0212 
0214 
02IE 
0216 
0217 
0216 
0215 

a* lilt IIIIIII 	el> le all two a* ens 0.1 a» ius 	itgle as* tut tom to 

1F(I0kC2eGEeC)SE(131,5)=ICVC2 
IF(IDeC2.LTeC)S6(6.5)=ICkC2*(-1) 
NSV1R=C 
CC SC1 K=1,E . 	. 

901 	NSY1R.NSVIR+4ESET(CIE.70()—ASSET(ClEeEIK) 
IONSI=S2(264,4)-62(261,1)—(S3(12,4)—S3(12.1,1))—NSVIR—S4(6,4)454(7.4) 
IF(IONSIeGEe0)SE(5,4)=1014S1 
IF(1CMS1.4.7.0).S.E(12,4)=10MS1*(-1) 	. 

NSVR=0 
pc go2 1=1.5 

.902 	NSVR=N5VR+72(1.4) 
. 	. • IONS2=S2126.5)—S2(26,12)-'153(12,5)-93(12e2))—NSVR—S4(8e5)+54(705) 

• IF(t0MSE.0E10)SE(5.15)=10WS2 
.1F(IONS2eLT:0)5E(12.6.)=10É.524(-1) 	. 

c 	. 
STEP 11 

1 

0220 	•- 	5E(1e4)=S1(22•4) 
• 0221 • 	• S5(2,4)=54(2•4)454(4,4)+54(5•4) 

• 0222 	 St(2•4)=.55(1•4)—S5(2•4) 
0222 	• 	 • 	SE(5,4)=T6(12.1,4) 
0224 	 $E(694)=S1(10•4)+76(6,4) 	 
022t 	 SE(7,4)=KUMUL2(65•15e2•4,1•21,E) 

; 	0226 	 SE(614)=nN0+SE(Ss4) 
0227 	 S5(10•4)=55(E.43—S5(9.4) 
0226 	 SE(11.4)=S2(1•4)+52(2•4)—(S3(1e1)+S3(2011) 
0229 	. 	S5(14.4)=KUMUL2(62,16.10,4e1e10.131 
023C 	 S5(15.4)=Sb(7.4)*S5(14•4) 
0231 	 S5(1 ,e5)=S1(22,E) 
0232 • 	St(2•E)=S4(295)1, S4(4•E)454(5et) 
0233 	 S5(3,5)=S5(1•5)—S5(2,5) 	 . 
0234 	 SE(5•5)=T6(121.5) 
023 5 	 S5(6,5)=S1(1015)+16(615) 
023E 	• 	5E(71,t)=KUNUL2(SSe15•215,1•2e6) 

• 0237 	• ss(io,5)=ssce•si—ss(,$) 
0236 'SE(149)=KUMUL2(S5•1.5110,501.10013) -  • 

• 0235 S5(15•E)=S5(7•514SE(14,54 . 	. 	 . 

! 	 ' CC 	STEP 12 1eRe 	. 	
. . 	 . 	. 

;! 	 •. 	C 	• 	• 
1: 	0240 	 S6(1.4)=TTLAO 

0241 	
. 	

SE(214)=C 
!! 	0242 	' 	

_ 	_ 	__ 
56(394)=S6(1.4)—S6(2,4) — - 	— -- — 	• ' 

i 
0243 ' 	S6(4,4)=S2(21,4) —S2(21.1) , 

Il 	. 	0244 	. 	S6(7.4 )=KUMUL2( E6e7e2 '4,1 1,3 o6 ) 1, 11 

REG. 
C 	• 

0245 	 SE(1.5)=1AR 
0244 5E(3,06)=S6(Ie5)—S6(265) 
0247 	 S6(4e5)=S2(21,5)-52(21.2)  
024E 	• 	 SE(7.5)=KUMUL2(S61703.511y316) 

END OF LAST STEF 



CLLATE 
r --  - 

Cri FCPTRAN IV G1 RELEASE 2.0 CATt: ='TUE FAR 19. 1974 	 PIACE C007 

0249 
025o 
0251 
0252 
0253 
0254 
0255 
0256 
0257 
.025.5 
0259 
CDEIC 
0261 
0262 
0262 
0264 
0265 

.0266 

me le mg ire ale 	ir, 	Urn .11» ei fig* to MI .11 «le 	Mg 

CCL. 34 6 

OC 1100 1=1.22 
51(I.6)=51(I.4)4511115/ 

1100 CCNTINLE 
00 1200 1=1.27 
5211131=5211.114 521I,21 
52(1.6)=52(I.4/452(I.5) 

1200  CCNIINLE 
OC 1300 1=1013 

- 52(1.3)= 53(I.1)453I1.24 
S3(1.6 )=53(1.4 . )4531195I 

1300 .CCNTINLE: 
' 	OC 1400:1=1 ..9 

S4(1.61=54(1.4)45411.51 
1400 CCNTINUE 

OC 1500 1=1.15, 
55(1.6)=55(1,4)455(I.E) 

1500 CCNTINUE 
OC 1E0C 1=1.7 

0267 	 SE(I.6)=561I.424456(1.5D -------------------• - 
0268 	' 	1600 CCNTINLE 

SIGNIFICANT RATIC5 

0269. 	K=4 
0270   1=1 
0271 	1700 XTER 4 1=51(18,K) 
0272 	 XIERN2=51(2CeK) . 
0273 	 XTERM3=5/116,K)-T6II.K1 
0274 	 KTERM4=5.2(16oK) 
0275 	 XTERN5=56(1.K) 
0276 	1TERN4=51(221,K)45/(21.K) 
0277 	• 	UTERM3=1.5314.K/45.3(4.K-3)+53(611045316.K311 , 12 
0275 	 ITERN2=51(16.K)-16(11K)45117.KI 
0279 	 1TERN1=152(18,K-3)452(15.K))/2 
0280 	 5R(I.1)=XRATIC151181,(),ITERNI/ 	• 

0281 	 SR(I.2)=YRATIC151('.).K)elTERNII 	. • 	• 
0282. ' 	' 	5R(/.3)=XRAT10151k4eK/GITERNII 	 
0253- 	• 	. 	IF(I.E0.1)SR(1.4)=XRATIC(51(1C,/).(52(1.1)4521-1.K)//2).' 
0284 ' 	IFIIerCeil5P(1.5)=XRATICIS1(1C.2).15214.1..14.5.2i4.K1//21 
0285 	 IF11.E0.2)SR(1.4)=XRATIC151(1C,1)472/1.9/7.1(5211.314521126/1/20/) 
0286 	 IF(I.00.2)SR(192)=XRA1IC(S1(1C.2)+12(2,91 -01152(3.4)452141,61//24.11 
0287 	 SR(1.E)=XR4TIC451(10 ,0K)oETER1II 
028E 	 5R(1,7)=XRATI0(52(2,K)152(1.K)I 
0289 	 SR(I.8)=XRAT/0452(5,()052(40K)E 
0290 	 SRII,9)=XRATIC152119.K).5211EsK/I 
029 1 	 IF(I.E0.2)GC TC 7251 
0292 	 SR(1.10)=ASSETICIE..4.11/5211.11 
0292 	 5R(I,11)=ASSETICIE.4.23/5214sID 
0294 	 SUNRET  =C  
0295 	 CC 7550 KX=1.5 
0296 	7550 SUNRET=SLMRE1+AE5E1(CIEg4oK2) 



CLLATE 
r 

4.31. 

_ 
FÇRTgAN IV G1 RELEASE 2.0 CATE ='TLE MAP 15,—Iq74 	 PACE CUE. 

s* am ma me are am tie all 4111. 	Moe 11110 4101- 	ell MI OM 111111 

. . 	02S7 	. 	Si-i( 1.12 )=SLNRETiE2 (  le .1 ) 
: 

	

029 é 	GC TO  7E2 
: 	029S 	7551 CChTINLE 

	

'› _ ____ _ 0300 	SR ( 1.10 )=KRAT /C (ASSET (C IE,4.I )+T2(1.2),S2(1.3))   . 	.  

	

0301 	SR( 1.11 )=XRATIC (ASSET (CIE,412 )1.72 (2.3 )922 (4.3 ) ) 

	

0302 	SLmTCT=SLN, Qe7 
i 	0303 . 	DC 7232 Kx.= 1.5 

	

0304 . 	• 	7553 SLMTOT = SUMTOT +12 (KX,2) 	, 

	

. 	0305 	 SP (I .12 )=SLPTCT/S2( le .3) 
; 

• i 	_ 020E. 	7552 CONT1NLE 
C 	SR( I•10)=T2( I•3 )/S2 I 1. 1 / 

!  . 	. 	. C 	SR (1.11)=72(2.3 1/52(4.1/ 	 . . . 	. 	. 	 . , 	. 
• * 	C • 	SR(1.1.2)=T2(6.2),S2(1E.1) 	. 	• 	. 	• 

• . 	. 	•. 0307. 	• . 	. SR(1.23)=KRATIC(2111E.K1sITEPAI) 	!' 	- 	. 
: 	— 	ozoe . 	. • 	•- 	- 	, IF(I.ECw110,0 .TC 75E4 	. 	. 	. 

. 	020S 	- 	sR(1.'14)=KPATIC(ITERM2,ITERM1) 

	

 
• 0310 	SR(1,15)=KRATIC(ITERN2,76(2.6)) . 

; 
. 	0211 	7554 SR(1.1E)=KRATICIXTER*41760,61/ 

! 	 • C • 	SR(I.14)=KR.ATIC(I1ER>2.ITERW1)  
. 	 C . 	SR(1.15)=XTERM2iTt(2.K) 
• , 	0212 	SR(I.17)=XTERP5/(TE(3.E)—T6(2.2)) . 	. 

	

0212 	. 	• 	SRII,1E1=KRATICI5I(15,K).51(8.K)) 	. 	. 

	

0214 	SR(I.15)=KRAT/C(51(9 ..k)..S10E.M// . 	
, 

 
: 	' 	0315 	SRCI.201=KRATIOIS1(10.1().51(E.K)) 	

. 

•
. 

i 	02 	
• 

1E 	. 	SR(1.21)=S1(21.X)/((.53(8.K-3)+53(E.K)),2/ 

	

0217 	siiii.22)=xPATIOI(S3IE.K/-*S3(E.K73))/2.1TERM2) 	' — ! , 	o31e 	 SR(1.23)=KRATICIS2(4.K)+53(4.K-3).S3IS.K)+53(9 -.K-3)) • 
,sR(/.24)..xPATICISII22.10.(53(4.K)+53149K-3/)/2) 	•  

; 	0220 	
• 	

SR(1.25)=KRATICIITERM4*2.53(9.K)*S3(91K-3)) 

	

0321 	SR(1,26)=XTERMI,S1(21,K) 

• 0322 	• 	SRII.27)=XTERM2/51(211K) 

	

0222 	'Ft/C."5- 0.6/GO TC 1E00 

	

0324 	K=6 

	

0225 	• 	I = 2 	 •  

	

032E 	GC! TO 1700 

	

0227 	leoc CCNTINLE 

	

032e 	RETIRN . 	. 
: 032S . 	ENÇ 

! 	*OPTICNS IN EFFECT* NOT'ERW.10.EECOIC.SOURCE.N0LIST.NÇOECK.LCAII.PCMAP.NCTEST . 	, 
*OPTIONS IN EFFECT*! NAME = CULATE 	LINECNT = 	56 
*STATISTICS4' 	SOURCE STATEMENTS = 	329.1eRCGRAN SIZE = 00364C 
*$TATISTICSA NC OIAGNCSTICS GENERATEC 

• 



. 	_ 
= TILE. W AR  19, 1974 RAGE —O001 el 	FORTRAN IV GI RELEASE 2.0 REACEF 

0001 

0002 

0003 

0004 

ccoe 
000E 
OCC7 
OCCE 
0004 

0010 
001/ 

Its XOGEKCUS CAIA FOR STPKTS. 

É1oNERbeCIOLMMelele7) 
ETURN 
CC IC 20 
.70.80o 50 ) • NEST 

k 

OS «It ell allt 41lie 1111  ø ell Me 	11111. 411111  • tie MIS ION Ise 	11111, fill 

SLERCLT /NE REACÉ" 
INTEG'1.R 51122.E 1 oS2,:127.6 /.5.3(13,06).54(g,E).S5115.6)1S6( 7 .6 )  

DIkENSICA T1 ( 5.1).12(6 s9 ) . ..13(6.5).T4(6.61.15(5.1).16115.6 

INTEG!'.R 1CLM(7) INOX 17 
DIMENS ICN CLN I 7 I 	• 
CCNNON /LSUAL'i:/ SI.TI 

CCNRON eLSLAL2/ 52.12 
cemvuN ILSLAL3/  5 3113 
CCMMCN /LSUAL4/ 54.14 

CCMYON /LSLAL5/ 55.15 
- CCFMON /USUAL6/..SEsTE 

• 

	

- C 	• THIS RCN RÉACS. 

• C 	 • 
0012 	 10 READ gç.KCMPINE 

0013 	 IF(KCIF.E0.0) 

0014 
0015 	 GO TO I4C.50.60 

C016 
0017 
Gale 
ociS 
002C 

0021 
0022 

.0023 

f • 0024 

0025 
0025 
0027 
002E •  

0025 

003C 
0031 

• 20 DC 3 0 1=1.7 

IfdDX(I1=IDUM(1)-3 
3 0  CCNTINLE 

IFINEST.GT.6/  CC  IC 100 
GO TO 10 

ST. I 

• 4G 	5I(NFRIA.4)=I0UNIINCX11/1 
51(NERW.5)=IDUMIINCX(2)i 
GO TO 10 

ST. 2 

S2IN3RX.1)=IDUN(INDX(1)) 

521NOR27Y=I0U1'CIeiDX(2)I 
S2INERM.4/=IDUNIINDX(3)/ 
S2(NRrat.5)=IDUM(INOX(4)) 

'GO 10 10 

• ST. 3 

60 S3(NBRI1.2)=IDUN(IN0X(1)) 
52(NERk.5)=I0UMIINDX12/1 

• GC TO 10 

C 	• 

50 

1 

I 

• 'ST. 4 

-0032 	 • 70 S4(N6RIA.4)=IDUNLINDX(1)1 

0033 	 S4(NERIA.5)=IOUMIINDX12// 
_ 

0034 	• 	 •  CC  TO IC 

• $ T. 5 

0035 	 80 SE(NERW.5)=IDUK(INDX(1)) 



120 0049 

005C 
0051 
0 -W2 
0053 

111S OM? MI IBM 41111 el «II 41110 tab INS IMIr «01 .11* MI Ole *al 41111 alb en 

FORTRAN IV"GI RELEASE 2.0" 	 'REACEP" 	 DATE = ILE MAR 19. 1974 'PAGE 00O2 

GC TO 1C 

• ST. 6 

0 -0- 37 	 • 90 stoyaRii-.E)=Ipéi;ÏWFia-i-i 
003E 	 GC TC IC 

. C . . 	 . 
-  . 	 C 	TABLES Fçt_Lcia 
1 	 c : 

0C39 	 100 -  	 NETEL=NEST—E 
r ________________ 	 . 
! 	 0040 	 GC TO i110.120.1301,NETEL 

C 	 . 
C 	• 	 TAELE2  (ST.  7) 
C 	 • 	 • 

0C36 

0041 
0042 _ 
00.43 
0C44 
0042. 
0046 
0047 

. 	'0C4E 

REAC. qe- . 1<cms.:IN.nesT.neRw,(cuPti)..1.1.5) .  
IF(IN.NE.o) cc 1c 1 0  • 	-• 

1. 2(Neqw.1)=cum(incx(1)) 
•T2(Nekb.2)=cum(lbcx(2)) 
T2(NbRb.3)=0LM(INC)((3)) 
T2(NERbesE)=CUM(IN0X(4)) 
1. 2(NCR 14.9)=CU4(I1CX(5)) 
GO  TO IIC 	' 

C 	TAELE-3 (ST. 8) 

READ 97.KCMP.INth8STshER1.(DUM(Ti.I=1.7) 
IF(IN.NE.0)  GO  IC le 
T3(NRRM.4)=CUM(INCX(1)) 	  
-1-3(N8R11.5)=0(jM(INCX(2)) 
OC  TO 120 

• TAELE-6 (ST. 9) 

0054 	 130 IF(NERI.GE. 4) • C TC 140 

0052 	 ' '135-  READ 96.10CMF.IK,NEST.NERM.(DUM(1).1=1106) 
0056 • 	 GO  TO 1EC 	 •

0057 	 140 	IF(NEAM.E0. 2) •C TC I3E 	• . _ 	. 
ocse 	tF(rieRz.Eo.li)  CC TC 135 	• 

 0CÉo9 	 ' READ 95•KOMP.ININEISTsNEAMIle(DLM(Iletelle6) 
0C6C  	IF(KCb.P.E0.0) REURN • 
0061 	150 CC 160 1=46 
0062 	 Tt(N8R1s.1)=0UMIIINCX(I)) ' 
0063 	160 CONTINtE 
0064 	 1F(NERM.EC.3)GC TC 14C 	

_ 

0062 	 GO  TO 130 	• 
006E 	 99 FORMAT(12.1X.11.1)412.3X.7110) 
0067, 	 98 FCPMAT(I2.11.11.1.X.12.37(.3F10.0eFl0o4.F10.0) 
OCEE 	• 	 97 FORMAT(12,11./1.1)c.I2.3X.7F10.0) 
006S 	• 	 96 FORMAT(12.111I1s1X.I213X.6F10.0) 
0070 	 9E FORYAT(I29I1s11.1)(0/2.3X.EF10.6) --  
0071 	 END 

*OFTICNS IN EFFECT*  • NO1ERM.IC.ESC0IC.SCURCE9NCL1S1INCDECK.LCADsNCMAP.NDTEST 
4OFTIONS 1N.EFFECT* NAME = READER • L1NECNT = 	 56 



01111 	 .11111 *Ili «lb llui tab tomie +Oaf' 	Oil> ail, 'we Ire 

! e, FORTRAN Iv GI RELEA-E e. mudCL2 	CATE = TUE PAR 19. 1974 PAGE COC1 . 

	

. 	OC 01 	FLNCTICN KumLL2(N4T.IC.I.J.INC.LI.LS ) 
00O2 	 codLNuicr, vAT(1) 

—  oc0.7 	 Iscw= . 	 . 
: 

	

r 	
0004 	CC 10 K=LI.LS 	.  
OCOt 	(NL=K41C*(J-1) 
()COE 	IFIINC.EC.2) INL=I+IC*1K-11 

n 
0007 	IScri=1SCM+mAT1INL1 

	

i 	OCOE 	10 	CCNTINLE- 	
.. 	. 	. . 

	

n 	000S 	KumuL2=I5OP 

	

n 	001C 	RETLRN 	. 
f - 

*OPTIONS IN EFFECT* NOTERm./C,E6COIC.SCURCE,NCLIST.NOCECK.LÇAC.KOMAP,NOTEST 
*OPTIONS IN EFFECT* NAME = KLMLLZ . 	LINECNT = 	SE• 
*sTATISTICS* 	SOURCE - STATEMENTS = 	11.PRCGRAM SIZE = C00244 - 
*STATISTICS* NC OIAGNCSTICS GENERATED 

0011 	ENO 

- 

1 

1 



F ACE CECI" 

am urn me ono tee gird amp ins an. our es ale tme am al ea all Ile ala 

r 	 _ 

	

- 1 --un  FORTRAN 111 - GI RELEASE 2.0 XRATIC 	• - - CATE = TUE MAR - K. 1974 • . 

: 	Cee 

! 	
0001 	FLNCTICN XRATICINLM.ICEN1 
00C2 	ANUM=NLM 

' 

 

00O2 	XDEN=ICEN 	. 
0. 004   XRATIO=XNUM/ADEN 
OCOS 	RETURN 	. 
0006 	 END 	 . 

*OPT/CNS IN EFFECT* NCTERM.10.EECDIC,SOLRCE.NCLISI.NOOECK.LCAO.NOMAF.NCTEST 
*OPTIONS IN EFFECT* NAME = XRATIO . LINECNT = 	56 
	*STATISTICS* 	SOURCE STATEMENTS = 	6,FROGRAW SIZE = 000186  

*STATISTICS*  NO  DIAGNOSTICS GENERATE0 

• • 

: 



INN Mg 11111. 11111111 MIN On 111111 Ogle 1111111 NS 11111 OM Ile • Ole 	OM *II 1110 Ole 

EN . FORTRAN IV GI RELEASE 2.0 	• 	 SEP 	• 	. 	CATE = TUE PAR 19. .1974 	• 	 PAGE CCEd 
o  

0001 
00O2 
0003 
0004 
0005 
060E' 
0007 
0002 
0009 
0010 
0011 
00,12 
0013 
0014 

0015 	• 
001E 
0017 
001E 
0019 
0020 
0021 
0022 
0022 
0024 
0025 
002E 
0027 
0028 

0029 
0030 
0031 
0032 
0033 

0035 
003E 
0037 
oo3e 

• 0039 	. 

• 
 

0040 ' 

0041 
0042 

• 0042 
0044 
0045 	 
004é 
0047 
0042 
0049 
0050 
0051 

 0052 
0053 

SLERCUTINE ASSEN 
INTEGER VECRE.S1.52.53.541,55.S6.YEAR(4) 
CONMCN/TR5S/MAT(E,6).NATA(12.2). 1 ATL(24.2) 
	CCP 1CN/TNI5/NAT(7.4),MATI(25) 

CCPPCN/TP5U/MAT5(22) 
CCPP0N/TRHE/VECRE(1C) ' 
CO 1 PCN/TRNY/NMCIE(5),LAN.KREG/KCDE13,411TEAR 
CENPCN/USUALI/S1(22.6),71(5,1) 	• • 
CD1'MCN/LEUAL2/52(27,6).12(6.9) 
CCYM0N/USUAL3/53113,16/IT3CE.5) - 

 CEPPCN/USUAL4/54(9.6).T4(6.6) 
.00NM0N/U5UAL5/55i15,E).75(5.1) - 	. 	. 

CCPPCN/LEUAL6/SE17,61.T6(16.6) . 	. 	—.• - 
'CCHMCN/USUAL7.05R(2 .27 ) 
(I.5.) 
IS1ARS=99999999 

. 	K=4 • 
1900 CO 2000 1=1,7 

• DO 20 0C J=I,4  
2000 NATII.J)=0 	• 

IF(K.NE.4)GC IC 2200 
2100 .  CCNILNLE 

• NAT(1,1)=51( 9.1) 
NAT(I.2)=51( 9.2) 
NAT(2,1)=S1(11-.1) . 

	

	 — 
NAT(2.2)=51(11.2) 
NAT(3.1)=51(12.1) 
	NAI ( :3'2)=51 ( 12.2) 	  

NAT(4.1)=S1(13.1) 
NA1(4.2)=51(13.2) ' 
NAT(5.1)=S1(14.1) . 

	

	 _ 
NAI(5,2)=51(14.2) 
NAT(6,1)=51110.1) 
NAT(6.2)=S1(10.2) 
GO TO 2300 

2200 CONTINUE 
NAT(192)=5I( 9.5) ' _ 
NA1 ( 2.3)=51 ( 11.E) ------- 
NA -1(303)=51(12- o 5 ) 
NAT(4.3)=51(13.5) .  
NA -1 ( 5.3)=51 ( 14s 5 ) 
NAT(6.3)=S1(10.5) 
IF(K.E0.6)G0 IC . 2100 

2300 DO 2400 1=1,6 
00 2400 J=I.3 
NAT(1.4)=NAT(Is4)4KAT(IeJ)  

2400 CENTINUE 
DC 2500 J=1,4 
DC 2500 1=1.6 
NAT(7,J)=NAT(70J)+NAT(Is.1) 

2500 CCNTINUE 
DO  2600 1=1.22  
MATICI)=0 

2600 CCNTINLE 



OM ON UM MI MO OM OM 	le OM 111111 OS MO IND OM OM 	IMO MS 

_ 
- 	DATE = TUE MAR 19, 1974 	• 	— PAGE COC2 

1 

FCPT RA 	G1 RELEASE 2.9 

mA1I(1)=S1(1.F5) 

NATI(. 2)=S1(2,K) 

- m471(3)=51(3.10 

0057 	 MAT1(4)=C 

NA11(5)=51(4.K) 

14AT1(E)=51(E.K) 

MAII(7)=SI(E.K) 

. 	 NA1I(8)=51(7.K) 	 

MAII(9)=51(8.10 

'4471(10)=51(15.g) 

. .•M411(11)=S1(16.K ) 
 74 ATI(12)=ISJAR5-

NATI(13)=ISTARS- 

	MA11 ( 1 - 4)=ISJAR5 	 

mATI(15)=S1(17.g) 

WAT.1(14/=S1(18.10 

, m4'11(25)=51(19.14) 

m471(17)=51(20.10 

MATI(1E)ISTARS 

• 	MAT1(19)=1STARS 	 

mAT1(201=1SIAO5 

MA11121)=51(21.10 

MATI(22)=S1(22.10 - . 

PAII(23)=ISTARS 

MAT1(24)=S1(22•K )  
	 ENO  1.5.  

00 2700 1=1.8 

00 2700 J=1.6 

mA1(1.2)=0 . . 

2700 CONTINUE 	• 
DO 2800 1=1.24 	' 

	 DO 2E00 J=1.2 
1F(I.LE.12)NATA(1.J)=0 

-MAIL(1,J)=0 

2800 CeNTINIE 	_ 
C• 	8. 6 . 	ASS. 

0088 	 - N=1 

008 9 	 .1F(K.E0.51N=2 

- 0090  ---- 

_0091 	 NAT(1.1)=62(1.N) 

0092 	 M41C1.2)=6212,10 

0092 	 NAT(1.3/=62(3.N) 

0094 	 MAT(1.4)=S211.n42/ 

0095 , 	 MAT(1.5)=52(2.12) 

0096 	MAT( 1,4)=52(3,N+3)  

0097 • 	MAT(2.1)=S2(4.Ni. 

009E 	 mAT(2.2)=S215.N, 

0099 	- 	 MAT12,31=5216,h/ 	. 
0100 	MAT12,41=S2(4.N42) 
0101 	MAT(2sE)..-S2(5.h43) 
0102 ' 	MAT(2•6)=S216.eh431 
0103 	MAT(3,1)= 5217.N/ 

ASSEk 

0054 

0056 

0056 

0058 

0059 

0060 

pc61 

0062 

0062 

0064 

0066  

0066 

0067 

0064  

0069 

0070 

0071 

0072 

0073 

0074 

0075 

007E 

- 	0077 

0078 

0079 

0080 

0081 

0082 

0082 

0084 

0085 

0086 

0087 
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0104 
0105 

0106 
0187 

0108 

0109 

0110 

011.1 

C112 
0113 
0114 

0115 

011E 
0117 

0118 

0119  

0120 

0 121 
0122 

0123 
0124 
0125 

0126 
0 127  

0128 
0129 

013C 
0131 

0132 

0133 

0134 

0135 

0136 
0137 

0132 
0139  

0140 

014 1  

0142 
0143 
0144 

0145 
0146 

0147 

0148 

0149 

•0 -1-5C 

0151 

0152 

MS Mil 11111# 111111 gill 11111 111111 11111111 	.• lib ill* 131111 	11111111 11111t 	 1111111 ISIS, 

MAT(3.2)=22(8.N) 
MAT(3.2)=52(9.N1' 
MA7(3.4)=52(7.1%42) 

MAT(3.5)=.52(8.Nt2) 

MAT(3.6 ) =52(9.N43) 

mAT(4.1)=52(10.N) 

MAT(4.2)=52(11.N)  
MA7(4.2)=52(120, ) 

 MAT(4.4)-4 52(1C.b+2) 
.MAT(4.5)=52(11.h+3) 

MAT(4.6)=52(12.1, +3) 

MAT(5.1)=.92(13.b) 
' 	MAT(5.2=52(14) 	. 

MAT.(5.3)=52(151N) 	. 

MAT(514)=52(13.N+3D 

MAT(5.5)=52(14.N43) 
MA1(5.E)=52(15.N+2) 

MAT(6.1)=52(16.N) 

MAT(E,3)=5.2(16.b) 	_ 
MA1(6.4)=52(160\4.3) 
MA7(6.8)=52(16.1n +3) 
MAT(7,1)=52(17.e)  

MAT(7.3)=52(17.b) 
MAT(7.4)=52(17.1, -12) 
MAT(7.6)=52(17.h+2) 

DC 2900 J=1.6 
DO 2900 1=1.7 
MAT(8..11.WAT(8.J)+MAT(1.J) 

2900 0CNT1NLE 
MATA(1.1)=1ÉTARS 	• 
MATA(1.2)=ISTARE 	• 

NATA(2.1)=I5TA 	- 

MATA(2.2)=ISTAR2 

	MATA(3.1)=52(21.N 	)  

MATA(3.2)=52(21.N+3) 

CC 3000 1=4.7 

00 3 080  J=1.2  
MATA(I.J1=15TA4E 

3000 CONTINLE 
MATA( 8.1)=52(25.h .)  

MATA( E;2)=Ëà(2E.Ii+,3) 

MATA( 9,1)=1STAg5 

MATA( 9,2)=I5TAP5 

MATA(10.1)=15TAFS 

MATA(10.2)=15TA15 
MATA(11.1)=52(2E.h 	)  

MATA(11.2)=S2(2E.N+3) 

MATA(12.1)=52(271h 

MATA(12.2)=52(27.N+3) 

d' . 	8.S. LIAB 
OC 3100 1=1.10 

11=1 

1F(I.06.7)11=1-1 
IF(1.20.7)G0 TC 3100 

0152 

0154 

0/55 

0156 



ASEEk 

. 	• 	• - 

fs' 	FCRTRAN -11V-G1 — RELEASE 
LSD 

0.,7e = TUE - 1'4R 19 -. - 1 974 	— FACE C0C4 

0157 

0156 

015S 

016E_  
0161 
0162 

1 	
0163 
0164 

• 	 0165. 

t.-   0166 
0167 

016E 

016S 
0176 • 

0171 
0172 
0173 

0174 
0175 
0176 

0177 

0176 _ o . 
017S 

0180 

0181 
0182 

018' - 

0184 

0185 

.0186 
0187 

0186 
_018S 

019C 

0191 
0192 

0193 
0194 

0195 
0196 
0197 

0198 
019S 

0200 
0201 

0202 
0202 
0204 
0205 

------ 
MAT5(1.5)=56(4eM) 

MATS(20)=S6(50d/ 
	MATS(21)=S6(6,M) 

MATS(22)=56(7e 1' ) 
OG 3400 1=1.10 
VECRE(I)=0 

3400 -  CONTINUE 

0206 	 VECREM=S4i104 1 	 .  
VECR5(2)=54(2.1') 

0208 	 VE018(3)=54(3.10 

MATL(1.1)=S3(II.K) 
mATL(I.21=S3(11.N+31 

3100 C0NTINLE 
00 22 0 C 1=11.17 _ 
mAmti.11=I5TARE 
NA1u(1.2)=ISIARE 

3200 CONTINLE 
1ATL(IE.1)=S2C1C.N1. 
MATL(1E.2)=5311(,N+3) 

  MAiL(19.1)=ISTAFE 
MATL(15.2)=ISTAFS 
mAIL ( -20.1)=I5TAPS 

. 	NATL20.2)=ISTAPS 
NAIL(21.1)=S3(11,N) 
14ATL(21..2)=S3(11.N+3) 

, 	mATL(22.1)=S3(12.N) „ 
MNIL(22.2)=S3(12.N+3) 
MATL(23.1)= 5 3 ( 1204) 
4ATL(23.2)=S3(12.N+3) 
mATL(24.1)=S3(12.N) 
MATL(24.2)=S3(13.N+3) 

_00 330C 1=1.22. 	 
NATS(1)=0 .  

+ u CF FUNDS 
m=N+3 

1.ATS(1)=5511.M/ 
mATS12)=S5(2.M1 
mA1513/=E8(3.M) 

-----MATS(4)=S514.4) 
MAIS(=S51500 
mAIS(6)=MATS(4)+NAISCS) 
MATS(7)=S3(6.M) 
MATS(8/=S5(7.M) 
	 MATS1q)=S51E.M) 	 

MATS(10)=S900 
. MA75(11 ) =55(1000 
MATS(L2)S5(11,') 
m*75113)=55(1200 
YATS(14)=S5(1304 ) 
MATS(15)=S5115>.N1 

4ATs(17)=s6c2.m) 

MATS(1e)=S613.W3 

OM all Me MO OM «I OS 00 MO ell OM Ili MO SIN MI at an IRO en 
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02 .)q 	 VECRE(4)=S4(4,N) 	. 	. 
0210 	 VECRE(5)=S4(EIN) 	. 	. 
0211 	 VECRE(8)=VECRE(4)4VECRE(5) 
0212     VEC1E(7)=S4(6,M) 	. 	• 
0.213 - 	VECRE(E)=S4(7.M) - 
0214 	 yECPE(9)=S4(E,M) 
0215 	 VECRE(10)=S4(900  
0218 	 KRFG=K-3 	. 
0217 " 	. CALL.AfCRM  
0218   . 	IF(KsED.8)00 TC3500 	 
0219 	 K=K+1 
022C . . • 	GO TO 1900 	. 	. 	. 	. . 	. 	. 	 . 
0221 	. 3500 -CCNTINLE 	. 	. 	

. . 	. . 	. 	. 	: 

0222 ' 	.• 	' 	PRINT 99, NNCIE. e .-i'EAR ,(KCEE(1,..1),J=1,4),(1SODE(311J)sJ=1041• 
0223 	 PRINT 98. (.19.SP(.11,J) • 5R(2.JleJ=1.27)" 	. 
0224 	 RETURN 
022E 	99 F0RNAT(1F1,12X,EA4,/,13Xe'SIGNIFICANT PATIOS -.. 14I2. 

1 	.0 ,10X,4A40—" .14 44/) 

0228 	98 FORMAT(' 	SRAI,I2,7X0F10.5, 1  1 "s4Yef10.5) 	• 
0227 	. 	97 FCRMAT(///,(2X,17,2Xs17,2X.17121t0171)2X1,17 .,2 ,417))  

022E - 	END 

*OPTI ON S  IN EFFECT* NOTERM,ID.E8CDIC,5C1ACE,NCLISI,NCOECK,LCAD,NOWAPeNCTEST 

geoprIoNs IN EFFECT* NAME = ASSEM 	LINECNT-= 	. 56 

*STATISTICS* 	SOURCE STATEMENTS = 	228sPRCGRAM SIZE = 001570 
*STATISTICS*. NO DIAGNOSTICS GENERATED 



ON OS Sal 	INS lab OM 8111 	 UN SS INS 	 818 

- 

FORTRAN IV GI RELEASE 2.0 	AFCRk 	CATE = TUE M AR 19e 1974 

0001 	 SLEROLTINE AFORt: 

MISE EN PAGE (SCLRCES ANC USES CF FUNCS) 

00O2 	 INTEGER MAT(8,E).MA1A(12,2),MATL(24e2)ekATI(25),MATS(22) 
1sNAT(7114),VECRE(10),NMCIE(t)eYEAR(4)eXCCE(314) 

PAGE 0001 

0003 . 
0004 
OCOE 
ocde _ 
0007 

• OCOE 
0009 
0010 

• 0011  

CCYMON/TRES/MATeMATA,MAIL 
CCMNONYTRIS/NATIMATI 
CCNNONYTRSUYMATS 
COMMON/TRRE/VECRE 
CEMMON/TRNV/NMCIEILANeKREGeKOCE,YEAR 

• LAN =1.07 
YEAR(I)=LAN/1000 
II=LAN-1C004 ,YEAR(1) 
YEAR(2)=II1100 

_ 

	

0012 	 12=11-100*YEAR(2) _ 	. _ 	_ _ _ _ . _ 	_ _ _ . 

	

0013 	 YEAR(3)=12/10 

	

0014 	 YEAR(4)=12-10*YEAR(3) 

	

OCIE 	 PRINT E76.NMIC1E 

	

_ 	. 

	

0016 	876 FCRMAT('Ile 	43Xe5A4) 

	

0017 	 PRINT 8701(KODEINREGII/s1=1,14) 

	

0018 	870 FORMAT(4EXe4A4) 	 
0010 PRINT 899,YEAR 

	

002C 	899 FCRMAT(34Xe'INC 0ME STATEMENT 	"9412.7110e 
IION( S1000°S)) 	. . 

	

0021 	 PRINT 898 

	

0022 	898 FCRMAT( Ye° REVENUE 1°Y • 	e ) 

	

0023 	 PRINT '89.E.e(MATIII/oI=1.7) 

	

0024 	895 	FCRMATI° INTER «ICU — eueirc ›ESSAGE".31. 92eI7/ 
• — PRIVATE LINES "e192,17/ 

2 	 — PROGRAM TRANSMIS5ION'eT92e17/ . _ 
3 	INTRA—TCLL'e192.17, 
4 	' TOTAL TOLL'e192.17, 

' LOCAL ' 	092.17/ 
OTHER° 	092.171 

	

0025 	 -PRINT .E94,MATI(8) 

	

002E 	894 	FCRMATI" LESS LbCCLLECTIELES°51900 (',170)4/T92e° 	I) 

	

. • 0.027 	 PRINT 892,MATI(S) 

	

'• • 0028 	892 	FCRMAT(° 	TOTAL CPERATING REVENUE.0103.17) 

	

'0029 	• 	PR/NT 891 
> 00307: 	-778 9.11--  FCRMAT( /,'7EXPENU.8 1 141. 55e'INTER—REGIC IL'e.T76e*REGIONAL*0 

1' 	ie TEIOSSAITCHING TRANSMISSION*/ ) 

	

0031 	 PRIN1 . EE5e((NA1(IeK)eXe1e4),1=1.6) 

	

0032 	889 	FORMAT(' MAINTENANCE'v 	 TS3o17e5Xe17,5X1.17e8X,17/ 

° TRAFFIC'e 	 T53,17e5X..17,5X,17,8X,17/ 
2 	• COMMERCIAL  6  MARKE1ING°0 	T53017o5X,17e5Xe17,8Xe17/ 
3 	' OTHER EXPENSES', 	- 	T53,17.5Xe17e5)l117e8X.17/ 
4 	 ' TAXES ETHER THAN /NCCME TAXES°0T53017.5X017e5Xe1708Xs17/ 

5 	° CEPRECIAT/CN'eT53017e5Xel7e5X0I7o81,I7/ _ 
6 TE3e7(11—.)15X0(1H—.)e5Xy7(1) 4 )118X57(1H—)) 

	

0033 	 PRINT 887.(NATITeneI=/.041eMATI(101 

	

0034 	887 	FCRMAT( ° 	OPERATING EXPENSE5°eT53e1705Xeg7e5X,17,8XvI7e7102, 
I "(°eI7e")° /TI03137(1H)) 

0035 	 PRINT 8865sMATI(II) 
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0C3E 
0027 
003E 

, 0039 • 
 004C 

0041 - 
0042 
0042 
0044 

EEEE., FERMAT(/ • 	NLI CPEAATING REloENLE'eT1,02.17/ ) 
PRINT EEE • 

8E5 • FERMAT(' OTHER INCEME(hET) :I/IX.19(1Y-)) 
PRINT EE45.(MAII(I).1=. 12.14) 

8E45 FERMAT(' DIVIDEND FREW St,ESICIARIES 1 .192.17/ ' 
1 	n INCCUE FREW ETHER INVESTMEN1S'..Tg3.1.7/ 
2 	•  ' MISCELLANEE1,5 INCEME'eT93.17) 
PRINT E925eMATI(15) 

8925 FCFMAT(TIC2,17/ ) 
_PRINT E523.PATI(1E) 
FERMATÏ' 	INCOWE EEFCRE INCEWE TAXES'/ 

1 	' 	ANC CEEI-SERVICE CFARGES".7103.17/ I' 
004-5.• 
004E 
0047. 
0042 

0045 

005C 

0051 

0052 

0052 
0054 
00bt: 
0056 
0 05 7 
005E 
0059 
006C 
0061 

" 0062 
  0062 

0064 
0065 
006E 
0067 
006E 
0069 
0070 
0071 

. PRINT E921,MAT 	 • .1(25) • 
..8921 	FERMAT( 	1NCCME IA)cES':'.192,17.01)(.1311§"-11 	• 

• •" . - PRINT.Eg22.HATI(17) 	 • 	• . . 	. 
8922 FERMAT(/3XOINCENE EEFCR( C.EET,SERVICE CHAR0E5seT1021,17/ . 

2X.•0EET SERVICE CHARGES :'./3X.22(1.1—•)) 
PRINT 7011(1ATI(1),.1=1E.19) 

70 FERMAT(' LENG TERM CEET.7931117/ 
1 	OTHER°11 .192.17) 
PRINT 71.MATI(20).M4TI(21) 

il FERMAT(' AMERTI2A1IEN CF LONG TERM CET  ASSET'.193.17.3;417/T93  
1 .7(11,-).3X.7(11--)) 
PRINT 72.MATI(22) 

72 'FERMAT(' 	INECWE EEFEPE EXTRACREINARY ITEN".T103,17/ 
PRINT 7204411(22) 	' 

72 FERMAT(' 	EXTRACROINARY ITEM :"e1. 10.2.17/3X.20(1H-)eT102,7(1F)/) 
PRINI 741MATI(24) 

74 FERMAT(' 	hET INCEME'.7103.17) 
.RRINT 9551,NMEIE 
PRINT 9E21.(KOCE(KREGII)./=1.4) 
PRINT 9521.YEAR 

9531 FERMAT(4EXe'SALA 1 EE SFEET - - "e412.7110.10H( 11000'5)) 
9E51 'FCRMA("1". 	52)(.20A4)  
9521 FCRMAT(57Xe4A4) 
990 • FCRMAT(") 	. 

PRINT 95£ 
- 998 'F0RMAT(/32X0A5EE1S. 4 .37X0::"..21...I'L1AEILITIES") 

. PRINT 997 	• 
997 	FériMA•.  i.130(11-i-7)) . 	. 

• . 	- PRINT•ÇÇE 	 • 

995 	F0RMA1(24Xe' AT EIEGINNING CF NEAR :".2Xe" AT ENO CF YEAR.:'.10Xe 

• 1 	':: AT EEGINNING CF YEAR : 1415)(,' AT ENO CF YEAR :")'' 
0072 	 PRINT 592 
0072 	953 	FORMAT(24)422C1F-).3X.16(1H-).13X.22(1F*DelEX.1611H-)) 
0074 	 PRINT 591 	 
007E 	991 	FERMAT(' 	TELE. PREPERTY".64X0SHRLORS CAPe°) 
007E 	 PRINT 954 
0077' 	954 	FERMAT(2)4e14(IF-).64X.12(1H-) 1 
007e 	• 	• • PRINT 9E9•(MATL ( 1 •J ) ..1=1 *2 ) 
0079 	.989 	FORMAT(' - 1 1,78(OCAP0SICEK PREF.°011020I7e81(*17) 
0080 	PRINT 98Ee(NATL(2,J)e.1=1021,  
0081 	988 	FORMAT(19742(19XOCCST LESS')." :: 'e'CAPoSTOCK CE.M.IN.PReee2X0 

1 17.8X 	.17) 
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0082 	 PRINT S87.(MATL(2tj)g..1=1.2) 
0083 	9E7 	FCPMAT(2 .2Xs2("A1 CO5T 	ACC.CEP 	ACC.CEP 	1 )11177. 1 :: 1 .1. 80, 

11E(RETINC EARNING5.7X.17.8X. .I7) 
PRINT.9E72 

9E72 FORMAT(22X.4(7(11-- ).211 )0::°) 
PRIT 5E4.(M 4 T(1...1),J=1,4).(MATL(411.1)11J=1.2) 

	

9E4 	FOkMAT(i 5AITCHIN0',122.4(17.2X),T7711"::". 
1TEC.'ICTAL ECUITY 1 ,1110.17.7X.171 

ociee 	PRINT SEE.(MAT(2..11.J=1.4) 
008S 	9E5 	FORMAT(' TRANSMIESICN 1 .T22.6(17/2X).1770::".1820CEET") 	 
0090 	 PRINT 5E4.(MAT(2...1).Jele6) 
0091 	984 s- ,FORMAT(' STAT.E0LIP."..722.4(I7.2%).T77. 1 :: 1 0. 820---- 1 ) 
0092 	• 	• PRINT 9E3.(MAT(4.J),J.=1.6).,(MAIL(5.J).J=1.2) 	

r. 

0093 	. 	583, 	FORMAT(' GENiECtIP. 11 .7221.4(I7.2X),777.!: . : ACVAN.FROM GVII.1102e, 
117. 	ex.(?) 

0094 	 PRINT 982.(MAT(51.1).J=1.6).(MATL(4..fleJ=1.2) 
0095—  - ----9 22 --- FORMAT( 1 .8UILOING5 1 .122.4(17.2X)11. 770:: 	ÉCNO'S".7102. 

• 117. 	ex.17) 
PRINT 981 	• 

	

9E1 	FOR1dAT(131,7(11-1 —)059.7(1H—).1770:: 1 ) 
PRINTSE0,(MAT(4,1).NAT(6.3),NAT(6.4)04 47(4.6)).(kATL(7.J).J=1.2) 

	

980 	'FORMAT(' LANC 1 .122.17,7401.17,2X.17.147,17.177. 1 ::'.7102.17.EX.17) 
PRINT 979.(MAT(7,ii.1.iiii(7.3) ..›AT(7'â).MAT(7$6)).(MAT,L(8.J).J=1,2) 

	

979 	FORMAT(' PLANT tNCER CONSTRee.122.17.140,1702X,17.147.17,177, 
1 	1 :: KCTES PAYAELEI.T102.I7.EX.I7) 

0102 	 PRINT 978,(MAT(E,J).J=1.6).(NATL(9.J).J=1.2) 
01 02 	978 	FORMAT(' TOTAL'IT22.4(I7.2X).1770::"..180. 1 10TAL CEET 1 .7110.17. 

17X.17) 
0104 	 PRINT 577 
0105 	977 	FORMAT(' 	".T22.4(7(1M—),2;().177. 1 :: 1 9T110.7(11-2.7X.7(1H—)2 
0104 	 PRINT 574 
0107 	976 	FORMAT(' "..75(11--• )."::') 
010.8 	 PRINT 975.(MATL(10...1)11J=1.2) 
0109  	975 	FORMAT(140./EHICIAL  CAPITAL 1 N,I110.17.7X.17)  
0110 	 PRINT 974 
0111 	. '974 	FORMAT(' 	INV45TWENTE 1 eT80.15(1N—)/ 
0112 PRINT 972 . 	 , 	. 	. 
0112 	• 973 	FORMAT(3X.11(1H—)) 	 • 

0114 . 	PRINT 972.(PATA(11J).J=1.2) 	• • 
0115 	972 	FORMAT(I.SUESICIART CO.".T21.17.11X.I7.TE24 1 CURRENT LIAe..)  

0114' 	' 	PRINT 971.(MATA(2...i),J=1.2) 
0117 

	

971 	FORMAT(' OTHER 1 ,131.17,11X./7.T82.13(1M-..)/ 
olle 	PRINT 970,(MATL(111J)eJ=1.2) 
0119 	970 	FORMAT(TE0OACC1oPAYAELE 1 .7102.17,EX.17) 
0120 	- PRINT.585.(MATA(3...i).J=1.2)11(NATL(12.J)oJ=1..21 	• 
0 1 21 	949 	FORMAT(T40.17.147.17.780. 1 01V0PREFERREC 1 .1102.17.8X.I7) 
0 122 	 PRINT 94E.IMATL(12,..13.J=1.2) 
0123 	968 	FORMAT(I80, 1 0IV CCMMCN 1 ,T102.17.8X./7) 
0 124 	 PRINT 547.(MATL(141,J),J=1.2) 
0125 	967 	FORMAT(' 	CURRENT 455ET5GaT8Co 1 ACCRLEC TAXES°,1102.17.8X1,17) .  -- 
0124 	 PRINT 9449(MATL(15efleJ=1.2) 
0227 • 966 	FORMAT(2).14(1M—).180eGACCRLE0 INTRSTS'oT102.17,8X,17)  
0128 	 PRINT 565.o(MATA(4.J).J=1o2/.(›A1L(16..floS=1.2) 
0129 ' 	968 	FORMAT(' CASIi & TEMPoINVES".721.17.11X.I7071200ACV.EIL.FOR.SERVel, 

0084 
• 008E 

0084 
0087 

0094 
0097 
0098 
0099 
0100 
010 1 



. 0130 
0131 

• 0132 
0133 
0134 
0135 
0136 
0137 
0136 
0139 
0140 
0141 
0142 

• 0143 

0144 
0145 
0146 
0147 
0148 
0149 
015C 
0 15 1 
0152 
0153 
0154 _ 
0155 
015t 
0157 
0156 
0 159 

0160 
016 1 

. 	. 

PRINT  -ér:à 
699 FORMAT(' 

PRiNT EE 
6E4 FCRNAT(I 

PRINT 69 
69E 	FORMAT( 

PRINT 69 
697 FORMAT(/ 

PRINT ES 
696 FORMAT(' 

PRINT 69 
694  FORMAT( 

PR/NT 69 

9oNMC1E 
1",10,45144 
4e(KODE(KR 
5)(1444) 
E,YEAR 
ÇXORETPIN 
deVECRE(1) 
/o 	"NET 
toVECRE(2) 
OPREFERREO 
4eVECRE(3) 
' NET !NCO 
3oVECRE(4 ) 

• C 	END  OF éALANCE SFEET 
C 

0162 
0163 
0164  

0165 
0166 
0167 
0/6E 
0169 
0/70 
0171 
0172 
0173 
0174 
0175 

6.0.1/11=104 . ) 

EC EARNINGS STATEMENT  -"e412,5X.10HI S1000 4 5)1 

INCOP5I.745.117) 

S 1-ARE DIVIEENOSI,144oI( 0 o17o') 1 /T45.7(11")/ 

ME AFTER FREFERREO CrY105NOSIoT550171 

693 FORMAT('CCOMMON SNARE DIUMENCSIeT451mIT/. 

Olt Olt MN OM MI OM CID OM
•

MO
•

WM MO WO all MI UM en IN OS MR 

_ 
GN FORTRAN IV -GI RELEASE2oG" 	AFORM 	OATL - = TUE MAR 19, 1974 ' 

_ 	. 	. 

OD 
P YGE CC C-4 

o7,197(1H 
eJ=1,2) 
oITCTAL LIAEILITIESIoT110o 

I 1IO2s17.EXIE7) 
PRINT 964o(MATA(5ofleJ=1.2/o(hATLI17.JI.J=1.2) 

9E4 	-FCRMAT( 1  ACCT.RECEIVAELEI,T31,17.11,417,1801°TRFR TC GVT OMNERSIo 
1T1C2o 17.8)4.17) 
PRINT 963,(NATA(6,J)sj=1.2) 

963 	FORMAT(' MAT SLFPLIESI.T3loI7t11X.I7,T102.7(1F-)e6X.7(11--)) 
PRINT 962.(MATA(7.J),J=1.2)1e(MATL(1604)o.1=1.2) _ 

962 	FCRMATI° PREPAYNENT5esT31.17.11Xs17,7110,17,7ko17/ 
PRINT 961,(MATA(EonsJ=1.2) 

- . 961 	FORMAT(T40,17oTE7017082sICEFERREO TA)lESI/TE2,14(11.1-..)/  
PR(NT SECe(MATL(19.41.J=1.2) 

960 	FORMAI(3-Xo'CEFERREC CF'AR•E5"..7800INCCNE TAXIciT102,17.8X1I7) 
PRTNT 55So.(MATL(20.J),J=1.2) 

959 	FORMAT(3 .X -1.16(1H-).1800LNAMORoINVeT.CRECI.7102.1708X.I7) 
. PRINT 95Eo(MATA(YoJ).J=1.2)• 
	 958 	FORMAT( 	UNAMOReLeToCe6XPEN.IeT31,17,11Xe17oT102.7(11),61X 

1 	o7(1 1-i-.)) 
• . 	PRINT 957,(MATA(10,J),J=1,2).(MATL(21eJ).J=11,2) 

957 	FORMAT(' OTNER°031017.11)417,7110.17.7X.017) 
PRINT 956,(MATA(II1J),J=1.22 

956 	FORNATIT40,17,767,i7.1. 62015FOTMoDEFIC CRECe/ 
• PRINT  955 

" 	955, 	FORMAT(140.7(1H-).T67,7(1H-)o1E2015(11"-)) 
PRINT 9545,(MATI-(22.J)IJ=102) 

9545 	FORMAT(180eI0IFFRIo1102.17o8X.17). 
PRINT 953 

953 	FORMAT(T10297(21--).8X07(1F-•-)) 	• 
PR/NT 952o(MATI-(23,J)1J=112) 
FCRivAT (T110. 17o7)oI7 
PRINT SEC 

950 	FCRWAT(740.7(111-..),T67.7(1N-)1711Cs7(11"...•) 
PRINT 949,(MATA(12,J),J=.1s2)ti(MATLI24,J/ 

949 	FORMAT/' - TOTAL A6SETS'eT4Co17,767o17020 
1 17.7X117/ 
PRINT 948 

• 948 	FORMAT(' 	loT4097(IN)oTE7e7(1H-)oT80o17/11Ï-/oT110, 
1 7(1H-)e7X.7(1M-)) 



AFCRM CATE = -11JE .WAR 19, 1974 	• 	.PAGE CCCE 1 AN FORTRAN IV GI RELEASE 2.0 

IMO OM OM 	ON gill MD OM MO 111111, WO IMO OM VII 11111, 	MO MID MI 

1 

0193 
0194 
0195 
019E 
0197 
.0198 
0199 

0200  
0 20 1  

0203 
0202 

PRINT ES2.,VECAC(E) 
692 FERMAT('CTRANSFERS IC GCVERNMENT CKNERS',7459I7/T4.597(1M - )) 

PR I T 691,VECRE(E) 
691 FCPMAT(T540("s17/°)./155,7(1F-)) _ 

PRINT 6E9,VECRE(7) 
689 FCRMAT(' INCOME RE1AINEC°17755.17) 

ppINT eee.vEcRE(e) 
688 FCAMATOCSHARE ISSUE EXPENSE".T54,'OsI710/1) 	• 

PRINT 6E7.VECRE(9) 
627  FORMAT( 1 00THER ACJUSTMENTS (NE7)'.755.17/T551.7(1H-• 1 ) 

PRINT EEE.VECRE(1C) 
:686. FOGNATOCEALANCE ENC CF YEAR",755,17) 

• PRINT 799,NPC12 • 

	

-- PR I T '797.1KC0E(KREGIII)11.=.1,41 	•• • 
• 799 	FCRMAT("Ii'le - 	• 51X.5A4) 	• : 	• 

PRINT 79E.YEAP 
796---FCRNAT(/7220SCLACES ANO USES,OIFFUNCS'e 

1 ' 	S•TA•TEMEN'T 	7°02)4412.7110110H( SI000°S)) 
797 	FORMAT(T56.4A4) 	. 	. . . 

PRINT 79E 	• 
796 	FCFMAT(//) 

PRINT 7971 
7971.  FORMAT(' SOCRCES:'/' 	e ) 

PRINT 7965,MATS(1),MA1E(2).MAIS(2) 
7965 	FCRMAT(T8ONET INCOME"-*T101917/T8ODIVICENC ANC TRANSFERS TO", 

1 ' GOVERNMENT CVNERS" ..7990(eçT101.17," )°,./T101.7(1H-)/1. 6. 

2 °INCOME RETAINE0',7112.17) 
PRINT 7959MATS(4),MATS(5)0dATS(6) .  

7.95 	FCRMA7(18101 0EFERREC INCCPE TAX - CURREN1",1101.17/T2E0- 
1 1101,17.1. 112.17/11010(1H-.) ) 	 • 

• PPIN7 794,m4f5(1).N4rs(e) 

794 	FORMA7(T6OCEPRECTA1ICN ANC OTHER  PC)  CASH,CHARGES (NE1) 1 1,T112.17. 

1/1. 112,7(1H) /1130ICTAL SCURCES FRCM CPERATICNS (NET)".7112eI7./ 
2 113,35(1H- ) 1 . 

017E 
0177 
017E 
0179 
018C -
0181 
0182 
0182 
0184 
0185 
0186 
0187 
018E 
0/89' 
019C 
0191 
.(5192 

0204 	• 	PRINT 793,MATS(9).MATS(10) 
020 5 	• 	793 	FORMAT( le..40011Ichs TC 1.CKG TERM CEET"e7101,17/78.6LESS'e• 	

' 1 ' REPAYMENT OF LENG TERM ULET MO  /NCREASE  IN  SINKING FUNC ASSETS" . 	_ 	. 	. 
2".1. 990(',7101.17. 1  )') 

• 0206 	,PRINT 792,FIATS(11).WATS'(12),,MATS(13)1MATS(14) 

•• 0207 	' 	792 	FORMAT1 TEONET INCREASE IN.ICNG TERM CEET ECRRCKINGSger112,17/ .  

1 TEe'PREFFEREO ANC'COMMON  STOCK  ISSUECI.T112.17/1E.OVISCELtANECUS", 
2 .1112.17/780REOLCTIChS CF. WCRKING CAFITAL 1 .1. 112.17/711217(1H)) 

0202 - 	 • 	 PRINT 7911MATS(1E) 
0209 	- 	791 	FORMAT( /T130ICTAL SCURCES CF FUNCS°•0123..17/T13,22(1h - 1) 

0210• 	 PRINT 7909MATS(16),M4IS(17)ePAIS(18) 
0211 	790 	FORMAT(///' USES:gli 	/Tee i GRCSS CCNSTRUCTION EXPENDITURES". 

• 1 I112,17/TEe'LE5S• CHARGES NC/ RECUIRING FUNCSI,T1110(us.1710 1 )"/ 

2 1112.07(1H-) /1/30NEI CONSTRUCTION EXRENCITUR2 1 .7112917/1121 

3 2E(1H-)/) 
0212 	• 	 PRINT 7ESIDMATS(151oMATS(2C),MATS(21)0,41 .5(22) 	• 

0213 	789 	FORMAT(72."INVESTMEN7SeeT112e17/T8OWIS -CELLANEOUS",T1121.1 7 /1.8  

10INCREASE OF WCRKING CAPI1AL"o11120I701-112e7(1H-) 0 1 13. 

. 	2 . "TOTAL USES OF FUNOS°,71230I70 .113919(1)--)1 

0214 . 	RETURN 



_ 
-,AELEASC 2.0 	 EATL  z  TUA -Fi.f9- ; I-454 7 •  P'G CCC -r 

UM BIM MI OM OM OM OS OM MI au am us an ma am as as 

02IE 	 END 

*OPTICNS IN EFFECT= NOTERm.IO.FECDIC.SOLPCE.NCLIST.NCOECK.LCAD.NOMAP.NOTEST 
*opTICnS It\ EFFECT*  NA mE 	AFCAm 	• LINECi.T = 	SE _ 
*sTATISTICS* 	50uRCE STATEWENTS = 	215.PPEGRAV SIZE = CO2BE0 
*sTATISTICS* NC DIAGNOSTICS GENERATEC 

*STATISTICS.* NO DIAGNOSTICS  T-US STLP 
/DATA 
CCEOAO BYTES LSEC 	  
ExECUTION BEGINS 	32.g$ 

. 32.05 
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1 

1 

1 

1 



APPENDIX C 

DESCRIPTION DU PROGRAMME "SIMEQ" 

(This appendix is not presently 
available and will follow) 



sorês 
SYSTEMS, OPERATIONS  RESEARCH AND ECONOMIC STUDIES 

1550 DE MAISONNEUVE BLVD. WEST 

MONTREAL 107.P. Q. • 	TEL. 931-3551 

June 5th, 1974 

Our Ref.: 1721 

L 

The attached is to be read in conjunction with the 

"Final Report on the First Phase of the Project", 

IRA Project, March 31st, 1974. 

Annexe C - Description du Programme "SIMEQ", the 

Listing (program listing) and Passe d'ordinateur 

avec des résultats typiques (sample run) incorporate 

Appendix C of the Final Report. Appendix D attached 

replaces Appendix D of the Final Report, March 31st, 

1974. 

VANCOUVER 	 HAMILTON 	 TORONTO 	 OTTAWA 	 QUEBEC 



ANNEXE C  

DESCRIPTION DU PROGRAMME "SIMEQ" 

1. Description générale  

Ce programme d'ordinateurs, écrit en APL, exécute des 

simulations du type de celles décrites dans la Sous-Section 5.3 

du présent Rapport. Ces simulations sont effectuées par la réso-

lution de systèmes d'équations simultanées. Il est important de 

noter que le programme ne pourra effectuer aucune simulation sur 

un système d'équations différent. 

2. Mode d'emploi  

Le programme, comme on pourra s'en convaincre à la vue de 

l'exemple annexé, pose une série de questions à l'utilisateur, 

auxquelles il suffit de répondre pour obtenir les résultats dési-

rés. 

a) La première question sera 

DONNER LE TAUX D'IMPOSITION 

Il suffira de taper ce taux sous forme décimale (par exemple 0.46 

pour 46%), et d'effectuer un retour de chariot pour répondre à 

cette question. 

•  Ce taux d'imposition est nécessaire pour connaître les coeffi-

cients des variables New Debt  et Operating Revenue  dans la seconde 

équation. 

La seconde question sera: 

DONNER LE COEFFICIENT DE LA VARIABLE NEW DEBT 



De la même façon, on doit rentrer cette constante sous sa forme 

décimale. Cette constante (Constante 2A dans le texte) est: la 

moitié du taux d'intérêt sur les nouvelles obligations. On a be-

soin de cette constante pour connaître le coefficient de la varia-

ble New Debt dans la seconde équation du système. 

La question à laquelle on doit répondre ensuite est: 

DONNER LA CONSTANTE 2 ENTRANT DANS LE 

CALCUL DU RAPPORT RORC 

Il s'agit de Constante 2 : elle est définie comme les frais du service 

de la dette, causés par la dette demeurant au début de l'année en 

cours diminuée de la moitié des remboursements. 

Cette constante, qu'on voit également apparaître dans le 

membre droit de la seconde équation, est importante dans le 

calcul du rapport RORC. 

d) 	Il est ensuite demandé: 

DONNER LE MEMBRE DROIT DES 4 PREMIERS EQUATIONS 

Il faut alors donner, dans l'ordre, et séparés par des virgules, 

les résultats des 4 expressions suivantes: 

i) Dividends-Depreciation+Gross Construction Exp.+Const
1 

el la signification de Const
1 
peut être trouvée dans le présent Rap-

port au paragraphe: Equation 1. 

ii) -(1-tax rate)x(Depreciation+Operating Expenses 

+Const
2

) 

où Const
2 

est la constante mentionnée au paragraphe c) ci-dessus.• 



iii) Equity0-Dividends-Const 3  

où Const
3 
représente: "The Share Issue Expenses minus Other Adjust-

ments (Net)". 

iv) Debt 0-Const
4 

où Const
4 "

consists of Repayment of long term debt and increase in 

sinking fund assets", selon les termes du présent Rapport. 

Remarque:  Un exemple de réponse à 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 à condition d'introduire chaque expres-

sion entre parenthèses, de séparer 2 expressions par une virgule et de 

s'assurer qu'a l'intérieur de chaque paire de parenthèses apparaît une ex-

pression APL valide. Il est par conséquent déconseillé d'utiliser ce mo-

de d'enregistrement des données à tous ceux qui ne connaissent que très 

superficiellement le langage APL. On conseille plutôt à 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 CROISSANT. 

Voici les numéros des variables: 

Net Income 	: 1 

New Equity 	: 2 



:6 

:7 

2,3 

2,3,5 

3,2 

1 

I. 

New Debt 	: 3 

Operating Revenue : 5 

Equity 

Debt 

Ces numéros ont été choisis de façon à respecter la 

notation maintenant traditionnelle. L'expression 

constitue une réponse à la question et signifie que les variables 

New Equity et New Debt ont été choisies comme variables prédéter-

minées. L'expression 

entraîne un message d'erreur, et un retour à la question parce 

. qu'il ne peut y avoir ni plus ni moins de 2 variables prédétermi-

nées. L'expression 

n'entraîne aucun message d'erreur. Cependant dans la suite du 

programme il peut se poser des problèmes et une sortie anormale 

de la fonction, si les numéros sont entrés en ordre décroissant. 

f) La dernière question concernant les données est: 

DONNER LES VALEURS DES VARIABLES PREDETERMINEES, 

DANS LE MEME ORDRE. 

Il faut alors donner les valeurs des variables prédétermlinées nom-

mées à la question précédente. 

Si on ne donne pas exactement 2 valeurs (séparées par 

une virgule), un message d'erreur apparaît et la question est re-

prise. 



Ici se termine la partie questionnaire du programme. 

3. 	Résultats  

Les résultats de ce programme sont, dans l'ordre: 

a) La matrice décrivant le système, 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 système soit Ax=b, la matrice 

A et les vecteurs x et b seront clairement identifiés. 

h) La matrice inverse de la matrice A. Il peut être important de 
-1 

connaître A pour effectuer des paramétrisations sur les coef- 

ficients de la matrice A. 

c) Les niveaux de toutes les variables, ces variables étant identi- 

fiées par leur nom, y compris les rapports DCR, RORE et RORC. 

Sortie de la fonction  

Le programme demande ensuite si on désire effectuer 

d'autres simulations: 

DESIREZ-VOUS D'AUTRES SIMULATIONS AVEC LES 

MEMES DONNEES? 

A la réponse 

NON 

OU 

NO 

le programme s'arrête. A la réponse 

OUI 

OU 

YES 



Le programme recommence à la question du paragraphe 2e). Il faut 

remarquer qu'on ne peut en une seule fois passer plusieurs simula-

tions avec des systèmes différents. Si tel est notre désir, il faut 

répondre NON à la question du paragraphe 4 chaque fois que l'on dé-

sire changer au moins un élément du système lui-même. 

5. 	Autres fonctions requises  

Pour exécuter ce programme, il faut dans le même espace de 

travail les fonctions 

i) INV: qui se trouve dans la librairie 2 

espace de travail STP4 

ii) FMT: qui se trouve dans la librairie 1 

espace de travail AFMTHOW. 



r141 
[n5] 	' 
1'361 	2 1 n' 
(37 )  U3.0:1A1,M:M.X4,P15.6 1  AFMT(NOMORP) 
[ 1 11 ] 

SOLUTION DE CETTE SIMULATION.. 
VARIABLES PREDETERMINEES: • 

':NOMPeRDT[ 1 ]:] 
',NOMrPRDm[p1: 1  

LISTING 

• vOIMEQ[U]4 
V SIMEQ:010:CEC;CND:C2:I:IN:LOAT:MAT1:NOM:PRDT:RUS;RUS1:TR:VAL - 	- 

[1] TR4I.OpM+ 1 DON11ER LE TAUX M'IMPOSITION' • 
[2] CND4-0.0e0DONNER LA CONSTANTE DE LA VARIABLE MU 

• [3] C2+0,0pM+ 1 DONNER LA CONSTANTE 2 ENTRANT DANS LE CALCUL DU RAPPORT Val?' 
[4] MATI+ 4Gre(1 1 1 0 0 0 1 0),(CNDx1-TR),(TR-1),00 - 1 -1001000 -1 0 0 1 
[5] Ry:+((pBBB1+0,0e« , DONNER LE MEMBRE DROIT DES 4 PREMIERES EQUATIONS')*4)/ERR0 

16] DEP:+((pPRDT+PRDT-(PRDT+0)>3,0e1+ 1 D01/NER LES UUMEROS DES VARIABLES PREDETERMINEES')g2)/ERR1 
[7] VA:+((pVAL+D,Op0+ 1 DOUNER LES VALEURS DES VARIABLES PREDETERMINEES, DANS LE ME/1E 0RDRE!)*2)/E1R2 
[8] VA+VA[IPRDT] 	• 
[9] PRDT+PRDT[4PRDT] 	 • 
[101 L+14 

[111 RES4RNS1 
[121 MAT+MAT1 
[13] 14-2 	 . 	. 
[14] L1:+(PRDT[I]k7)/RAP 
[15] RES+RNS-MATE:PRDT[I]]xVAL[I] 
[16] -›((f-I-I-1)>1)/Li 

• [12]  .SORT 
[18] RAP:RUS+RES,(PRDT[I]=9)xC2 
[191 MAT+((pMAT)+ 1 0)p(.11AT).((A=7)/(4p0),B,B-1),((A=0)/( - 1,3p0),B 4 O),(9=A+PRDT[I])/( - 1 0),(-CND),0,20+eALEI1 
[20] h+L,PRDT(I)-2 
[211 +((I+I-1)21)/L1 
[221 SORT:MAT+MATE:(CEC+-(PRDT[1].16)vPRDT[2]=16)/i61 
[28] NOM+ 9 8 p'YET INC.NEW EQY.NEW DEBTOPRV. 	EQUITY DEBT 	D.C.R. 
[24] 	' 

LA MATRICE DE CE SYSTEME D"EQUATIONS EST: 

r25] 'XO.RA1 ' AFMT((1,8x+/CE11)A.NOM[CPC/16:1‘ 
1. 26] 	2 1 n' 
[221 I r2.8F16.6' APMT((4[4rJ 1 1eMAT+MATUL0):(RES+RHS[A1 .‘ 
1'281 	' 

ET LA MATRICE INVERSE EST: ' 
[29] 2 1 n" 
[30] 'X2.8F16.6 1  APHT(IN+INV MAT) 
[31] REP4(CEC\I11+.xRUS)+(-CEC)\(PRDT<71/VAL 
[32] REP+REP,(REP[6]*+/REP[5 511.(REP[1]fREP[5]).(REP(11+C2+C1JDxREP[1111.+/REP[5 6] 
[331 	' 

prerngz - vnus D"AUTRES SIMULATIONS AVEC LES MEMES DONNES?' 
[ 1 9] 4((C+P1 1[11.0 11')/0 
[40] +DEP 
[411 ERRWERREUR DANS L"INTRODUCTION DN MEMBRE DROrT, VEUILLEZ RECOMMENCER A' 
[421 +RN 
[43] ERR1OEBREUR DANS L"INTRODUCTION DES NUMEROS. VEUILLEZ RECOMMENCER A' 
[44] +DEP 
[45] ERRWERREUR DANS L' 'INTRODUCTION DES VALEURS, VEUILLEZ RECOMMENCER A' 
( 46 ) 'VA 

V 



: 

•3 5 

PASSE D'ORDINATEUR AVEC DES RESULTATS TYPIQUES 

• SIMEQ 

DONNER LE TAUX D'IMPOSITION 

D: 

•473 

DONNER LA CONSTANTE DE LA VARIABLE NEW DEBT 

'n: 

.0385 

DONNER LA CONSTANTE 2 ENTRANT DANS LE CALCUL DU ?APPORT RORC 

D: 

19672.196 

DONNER LE  MEMBRE  DROIT DES 4 PPM1E9FS EfflTIONS 

111078 -83749.78929 228162 271 160 

ERREUR DANS L'INTRODUCTION DU MEMPRE DROIT, VFYILLFZ RECOMIENCER 

'OMER LE MEMBRE DROIT DES 4 PREMIERES EQUATIONS 

111078, - 83749.78929,228162 271160 

DONNER LES NU•EROS DES VARIABLES PREDETERMINEES 

356  

ERREUR DANS L'INTRODUCTION DES NUNFROS, VEUILLEZ RECOMPENCER A 

DONNER LES NUMEROS DES VARIABLES PREDETERMI"EES 

n: 



PASSE D'ORDINATEUR AVEC DES RESULTATS TYPIQUES (suite) 

DONNER US PAMIRS DES VARIARLES PREDETre"IPTES, DAYS LE "E" ,  nnntu 

0: 

0 

xnneuR DANS L'INTRODUCTION DES VAL-MM, VEUILLEZ RECOMENCFR A 

DONNER LES VALEURS DES VARIAPLES PREDFTEDMINEES, DAPS L! 	ORP 0 F 

0,199002 

LA MATRICE DE CE SYSTENE D'EQUAT.LOIS EST: 

YET INC. 	NEU EQY. 	EQUITY 	: DEPT . 

	

1 	1. 000000 	1.0000no 	0.0 00000 • 	n.ononno 	11.1n7n.nnnoon 

	

2 	 1.000000 	o.000noo 	0.000000 : 	o.nnonoo 	21s91.2q47in 

	

3 	 1.000000 	- 1.nooeno 	1.00nnon 	o.000nno 	22!i1e2.nnnoon . 

	

4 	 o.mon000 	6.ononon 	0:000000 	i.onnonn 	27!1Ao.mooroo 

.ET GA MATRICE LCVENSE ES?: 

0.000000 -  

1..000000 

1 ..000000 

• 0.000000 

1. 0 0 00 0 0 

- 1.000000 

0.000000 

0.000000  

0.000000 

0.000000  

1.000000 

0.000000  

0.000000 

0.000000 .  

0. 00000( 

 1.000000 

SOMPION DE CETTE  sr/limnl. 

vARDIsus PREDKTERmiuEs: • 

NEU DEPT 

OPNV. 



PASSE D'ORDINATEUR AVEC DES RESULTATS TYPIQUES (suite) 

	

NET INC.: 	21593.294710 

	

NEW  EQY.: 	89484. 7 05290 

	

NEW DE'RT: 	0.000000 

OPRV. 	: 	199892.000000 

	

EQUITY : 	339240.000000 

DEBT 	• 271160.000000 

	

: 	0.444233 

R.n.P.E.: 	0.03652 

	

R.O.P.C.: 	0.057604 

. DESIREZ-VOUS D'AUTRES SIMULATIONS AVEC LES MEMESDONNES?: 

NON MERCI • 



Ir) 



APPENDIX D  

Definition of the variables  

In the present Appendix, all  variables  will be repreeen7 

ted by their corresponding symbol. 

Net Income 	x
1 

New Equity 	x
2 

New Debt 	x
3 

Dividends 	x
4 

Operating Revenues 
5 

Equity 	x
6 

Debt 	 x 

Debt-capital Ratio 	x
8 

Rate of return on equity 	x
9 

Rate of return of capital 	x
10 

Simulations by the linear equations system for B.C. Telephone (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) 	x
1
+x

2 
	 = 111,078 

(2) x
1 	

+0.0203x
3 	

-0.527x
5

• 	= - 83,749.79 

(3) -x
1
-x

2 	
+x

6 	
= 228,162 

(4) • 	-x
3 	

+x
7 
= 271,160 

(5) -x
8
x
6
+(1-x

8
)x

7 
= 	0 

(6) - x
1 	

x9x6 	= 	0  

(7) • x
1 	

+0.0385x
3 	

-x
10

x
6 	

-x
10

x
7 

= - 19,672.196 



The results of the simulations performed with the pre-

ceeding system appear in the following table. 
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Results of simulations by the linear equations system for B.C. Telephone (1971)  

Historical 	 NU. OF THE SIMULATIONS 
Variables 	Value 

4 	5 	6 	7 	, 	8 	9 	10 

1. NET  INC 	20,209 	21,593 	26,920 	.19,740 	25,177 	21,592 	19,840 	23,435 	26,108 	21,623 	24,797 

* 	* 	* 	* 

. NEW EQY 	20,145 	89,488 	84,158 	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 	69,424 	0 	34,040 	34,040 

* 	* 	* 	* 	* 	* 	* 	* 	* 	 * 	 

1

* 

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 	199,892 	210,000 	199,892 	210,000 	202,559 	200,078 	206,059 	208,458 	201,259 	207,282 

6. EQUITY 	268,516 	339,240 	339,240 	247,902 	253,339 	269,899 	248,002 	269,816 	339,240 	305,200 	305,200' 

. DEBT 	340,584 	271,160 	271,160 	362,498 	357,061 	340,501 	362,398 	340,584 	271,160 	305,200 	305,200 

* 	* 

. 	DCR 	0.5592 	0.442 	0.444 	0.594 	0.585 	0.5578 	0.5937 	0.558 	0.4442 	0.5 	0.5 

* 	- 

9: RORE 	0.0753 	0.0636 	0.0793 	0.08 	0.1 	0.08 	0.08 	0.0869 	0.0769 	0.0709 	0-.0813 

	

e 	0. 	* 

10.RORC 	0.0698 	0.0676 	0.0763 	0.07 	0.08 	0.072 	0.0705 	0.075 	0.075 	0.0698 	0.0751 

* Predetermined values for the corresponding variable in the simulation. 



I. 

[0 
c
2
/DCONST2A 
0 
0 

c
7
/DCONST2A 

dx  
= A

-1 
d CONST2A 

As we have said in the text, one of the advantages of the 

approach by the system of linear equations is that we 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 (nxl) et c is (nx1). 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 

, 1 
x=A -  c 

We are interested in a modification in the element CONST2A, where by 

definition this constant is equal to one half of the interest 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 

D dx 	A
-1 	

A -1 	Dc• 
d CONST2A 	D CONST2A c n  D CONST2A 

Since the matrix A will not be modified by a variation of 

CONST2A, so is A
-1 

and consequently the first term in the right-hand 

side is equal to zero. Also, as explained above, 

(Dc./DCONST2A) = 0, except for i=2 and 7. Then 



• 	Executing the appropriate calculations, one finds, for a 

variation of 0.0385 to 0.0485 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. Téléphone (1971)  

Pour toutes les simulations les quatres Contraintes sui- - 

 vantes 'sont utilisées: 

(1)
x
1
+x

2
+X

3
-X

4 	
= 97,193 

(2) -x
1 	

-.02029x
3 	

+0.527x
5 	

= 83,749.8 

(3) -x -x
2 	

+x
4 	

+x
6 	

= 242,047 
1 	

•(4) 	-x
3 	

1-x
7 
 = 271,160 

Remarque:  Pour toutes les simulations considérées, nous n'avonà-pas 

tenu compte de la variable RORÇ (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 même définition que celle utilisée dans 

l'approche par le système d'équations linéaires. 

SIMULATION II  

Borne inf, 
poids dans la 

Variable 	Borne sup. 	fonction économique 

0.5 	É 	x
8 	

< 	0.5592 	2 

	

0.0753 É 	x
9 	

< 	0.08 	1 

	

13,885 	5. 	x
4 	

É 	14,500 	1 

	

199,892 	5 	X
5 	É 210,000 	2 



269,064 

341,336 

0.5592 

0.08 (b.s.) 

X6  •=1 

X
7 
 = 

X
8 
 = 

X
9 
 = 

Solution optimale  

x1 	' 
=  21,525  

X2 
 = 
 19,992  

X3  = 70,176 

x
4 
 = 14,500 (b.s.) 

x  5 = 202,464 

Les résultats suivants donnent les champs 

possibles pour le membre droit des quatre premières 

les champs de variations possibles pour les bornes 

supérieures pour les variables x5  et x4  qui laissen 

solutions de base optimales. De plus, la dernière 

les prix d'ordre ou variables duales associées aux 

traintes. 

.de  variations  

contraintes et 

inférieures et 

t inchangés les 

colonne ,contient 

différente s& con- 

Contrainte 	Activité 	Borne inf. Borne sup. 	Prix d'ordre 

3 

4 

(b.i.) 

(b.s.) 

(b.i.) 

(b.p.) 

	

97,193 • 	68,107 

83,749.8 	82,394 

	

242,047 	212,961 

	

271,160 	221,862 

199,892 

210,000 202,464 

13,885 

14,500 13,885 

182,395 

87,721 

275,678 

422,041 

202,464 

CO 

14,500 

CO 

0.4725 

7.5902 

0.4743 

0.3203 

-2 

-2 

-1 

1 

•••••00 



	

0.5 	5 	x
8 

	

0.0753 5 	x
9 

0.08 

0.5592 

x
0 
 , = 70,176 

x = 14,500 (b.s.) 

x
1 
 = 21,525 

2 = 19,992 

x = 269,064 
6 

x
7 

= 341,336 

x
0 
 , = 0.5592 

x = 0.08 (b. s .) 
9 

x
5 

= 202,464 

68,107 

82,394 

212,961 

219,653 

13,885 

SIMULATION 12  . 

Poids dans la 
Borne inf. 	Variable 	Borne sup. 	fonction économique 

199,892 	5 	x, 	210,000 

13,885 	5 	x
4. 	

5 14,500 	• 	1 

Solution optimale  

Contrainte Activité 	Borne inf. - Borne sup. Prix d'ordre 

1 

2 

3 

4 

x
s 

(b.i.) 

x
5 
 (b.s.) 

x
4 

(b.i.) 

x (b.s.) 

97,193 

83,749.75 

242,047 

271,160 

199,892 

210,000 	202,464 

13,885 

14,500 

	

182,395 	0.2382 

	

87,721 	3.7951 

	

327,249 	0.2382 

	

422,041 	0.1612 

	

202,464 	-1 

co 	-1 

	

14,500 	-1 

1 



x
1 

= 24,135 

x
2 

= 50,000 (b.s.) 

x
3 

= 37,558 

X4  = 14,500 (b.s.) 

x
5 

= 206,160 

= 301,682 

x
7 

= 308,718 

x
8 

= 0.5058 

x
9 

= 0.08 (b.s.) 

SIMULATION 13  

Poids dans la 
Borne inf. 	Variable 	Borne sup. 	fonction économique 

	

0.0753 5 	x
9 	

5 	0.08 	2 

	

20,209 	_5 	x
2 	

5 	50,000 	2 

	

199,892 	5 	x
5 	

5 210,000 	1 

	

13,885 	5 	x
4 	

5 	14,500 	1 

Solution Optimale  

Contrainte Activité 	Bôme inf. 	Borné sup. 	Prix d'ordre 

1 	97,193 	- 65,614 	196,932 	0.154 

2 	83,749.75 	80,446 	85,773 	7.59 

3 	242,047 	203,273 	265,801 	0.6517 

4 	271,160 	- 37,558 	00 	0 

x
2 (

b.i.) 	20,209 	-00 	50,000 	-1 

x
2 

(b.s.) 	50,000 	20,209 	81,180 	1.4977 

X4  (b.i.) 	13,885 	-co 	14,500 	-1 

x
4 

(b.s.) 	14,500 	13,885 	65,396 	0.5023 

x
5 

(b.i.) 	199,892 	-00 	206,160 	-2 

x
5 

(b.s.) 	210,000 	206,160 	œ 	-2 



	

0.0753 5 	x
9 	

0.08 	1 

20,209 	< 	
<2 	

5. 50,000 	1 

	

199,892 	5 	x
5 	

5 210,000 	1 

	

13,885 	5 	xh 	5 14,500 	1 

SIMULATION 14  

Poids dans la 
Borne inf. 	Variable 	Borne sup. 	fonction économique 

x
1 
 = 24,135 

X2  = 50,000 (b.s.) 

X3  = 37,558 

X4  = 14,500 (b.s.) 

X5  = 206,160 

X6  = 301,682 

X7  = 308,718 

= 0.05058 X8 .  

X9  = 0.08 	(b.s.) 

Solution optimale  

Contrainte Activité 	Borne inf. 	Borne sup. 	Prix d'ordre 

1 

•1 

1 

2 

3 

4 

X2  (b.i.) 

X2  (b.s.) 

X4  (b.i.) 

X4  (b.s.) 

X5  (b.i.) 

X5  (b.s.) 

97,193 

837,749.75 

242,047 

271,160 

20,209 

50,000 

13,885 

14,500 

199,892 

210,000 

- 65,614 	196,932 	0.077 

	

80,446 	85,773 	3.795 

	

203,273 	265,801 	'0.3284 

- 37,558 	00 	0 

-00 	50,000 	-1 

	

20,209 	81,180 	1.2514 

-00 	14,500 , 	-1, 

	

13,885 	65,396 	0.7486 

-co 	206,160 • 	-1 

206,160 co 



x
1 
= 23,139 

x
2 
= 38,554 

x
3 
= 50,000 (b.s.) 

x = 14,500 (b.s.) 

x
5 
= 204,750 

X6  = 289,240 

x = 321,160 
7 

X8  = 0.5261 

X9  = 0.08 (b.s.) 

SIMULATION 15 

Poids dans la fonction 
Borne inf. 	Variable 	Borne sup. 	d'économique 

0.0753 	5 x
9 	

< 	0.08 	2 

	

20,209 	< 	x 	5 	50,000 	 1 2 

	

0 	< 	x
3 	

5 	50,000 	 2 

	

13,885 	< 	x
4 	

5 	14,500 	 1 

Solution optimale  

Contrainte 	Activité 	Borne in. 	Borne sup. 	Prix d'ordre 

1 	97,193 	77,253 	109,634 	1.8 

83,749.75 -24,154 

3 	242,047 	98,970 	471,357 	-0.1 

4 	271,160 	-50,000 	co 	0 

x
2 

(b.i.) 	20,209 	-co 	38,554 	-1 

x
2 

(b.s.) 	50,000 	38,554 	w 	-1 

x
3 

(b.i.) 	0 	-00 	50,000 	-2 

x
3 

(b.s.) 	50,000 	37,558 	69,940 	0.1 

x
4 

(b.i.) 	13,885 	14,500 	-1 

x
4 

(b.s.) 	14,500 	13,885 	25,946 	3 

0 



x
1 
 = 23,139 

x
2 

= 38,554 

x
3 
= 50,000 (b.s.) 

x
4 

= 14,500 (b.s.) 

x
5 

= 204,750 

x
6 

= 289,240 

x
7 

= 321,160 

x
8 

= 0.5261 

x
9 

= 0.08 	(b.s.) 

SIMULATION 16  

Poids dans la 
Borne inf. 	Variable 	Borne sup. 	fonction économique 

	

0.0753 5 	• x
9 	

< 	0.08 	1 

	

20,209 	.5 	x
2 	

.5 	50,000 	1 

	

5 	x
3 	

5 	50,000 	1 

	

13,885 	5 	x
4 	

5 	14,500 	1 

Solution optimale  

Contrainte Activité 	Borne inf. 	Borne sup. 	Prix d'ordre 

1 

2 

4 

x
2 

(b.i.) 

x
2 

(b.s.) 

x
3 

(b.i.) 

x
3 

(b.s.) 

x
4 

(b.i.) 

x
4 

(b.s.) 

	

97,193 	77,253 	109,635 	1.8447 

	

83,749.75 - 24,154 	co 	0 

	

242,047 	98,970 	471,357 	-0.1553 

	

271,160 	- 50,000 	œ 	0 

	

20,209 	-co 	38,554 	-1 

	

50,000 	38,554 	. 	-1 

	

0 	-co 	50,000 	-1 

	

50,000 	37,558 	69,940 	-0.8447 

	

13,885 	-co 	14,500 	-1 

	

14,500 	13,885 	25,946 	3 



SIMULATION 17  

Poids dans la 
Borne inf. 	Variable 	Borne sup. 	fonction économique 

0.5 	5 	x
s 	

0.5592 

	

0.0753 5 	x
9 	

< 	• , 0.08 	1 

' 	0 	5 	x
2 	

• 5 20,145 	1 

• 	0 	5 	x
3

- 	
, 
5 50,000 	1 

	

13,885 	5 	x • 	5 .  14,500 	1 
. 	4 

	

199,892 < 	5 210,000 	. 	2 x
5  

Solution non réalisable 

SIMULATION 18  

Identique en tout point à la Simulation 17, sauf pour 

les poids dans la fonction économique, qui sont tous égaux à 1. 



g, 
E 



'X X 

X X 

X X 

Tarif 

Tarif 

Tarif 

Réseaux de. commutation et physique, routage, capacité 

Capacité du réseau physique 

Tarif 

Tarif 

Selon l'origine et la desti 
nation. 

A . Moins de '.changements mar-
ginaux. 

Pour fin de tarification 
Ex.: 	1 minute 

Pour fins de tarification 
pour la Paire C-D. 

On ai 	IIIIIIII 	ingtx  - ait leMIRANIMIU 	 . 

am as or in 11116 me 
NOM DE LA VARIABLE 

‹ 

IN
S

TR
U

M
EN

T 

X 
1-1 

.VARIABLE(S) A.CHANGER . SIMULTANEMENT PARMILES' 

VARIABLES " INTRANTS ". 
H Z 

W 
C.9 
0 

0 X 
Pl 

REMARQUES 

TRAFIC  

l e  Messages publics 

Types de services 

Types de clients 
affaires 
ménages 
gouvernements 

Types de liaisons -
intérieures 

,Canada-U.S.A. 
Canada-autres pays 

Nombre d'origine-destination 

origine-destination 

Zone pour la distance 

VOlume 

Taux dé c.17,4 cc7,- ,-.  

Durée des messages . 

Zone horaire 

Nombre de Périodes dans 
fournee 
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INTRANTS DU MODELE IRA 	 (2) 

NOM DE LA VARIABLE 	 VARIABLE(S) A CHANGER SIMULTANEMENT PARMI LES 	REMARQUES 

VARIABLES "INTRANTS" 

Nombre de périodes de trafic 	x 	x 	 Pour fin de distribution 
du trafic, pour la paire 
origine-destination. 

Période de pointe 	x 	x 	Capacité 

e_ 
2 Lignes privées 	x 	x 

commutées 	x 	x 
nombre d'origine-destina 
tien 	x 	x 	Réseaux, capacité 	 Parfois et par endroits 

• 	origine-destination 	x 	x 	x 
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 distance 	x 	x 	x 

., 
3eTransmission ces -zrcgrammes 	x 	x 	Réseaux, capacité 

nombre d'origine-desti- 
nation 	x 	x 	 • 

origine-destination 	x 	x 	x 
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NOM DE LA VARIABLE 	 VARIABLE(S) A ECHANGER SIMULTANEMENT PARMI LES 	REMARQUES 

VARIABLES "INTRANTS" 

CONFIGURATIONS DU RESEAU  

PHYSIQUE  

Nombre de noeuds de conauuta- 
tion 	 x 	X 	Routage, capacité des noeuds, nombre d'arêtes 

Nombre d'arêtes 	x 	x 	Routage, capacité des arêtes 

CONFIGURATIONS DU ROUTAGE  

Hiérarchie des noeuds 	x 	x 	Capacité 

"High Usage" 	x 	x 	Capacité de commutation 

"Finals" 	 x 	x 	Capacité de commutation 

"Full Groups" 	x 	x 	Capacité de commutation 

Probabilités de perte et de 
débordement 	x 	X 	Capacité 	 Quand on les diminue. 

Règles de débordement 	x 	x 	Capacité 	 Simple, multiplie. 

Règles d'interconnexion 	x 	x 	 Libère de la capacité en 
. 	 général quand on favorise 

l'interconnexion. 
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INTRANTS DU MODELE IRA 	 (4 

NOM DE LA VARIABLE 	 VARIABLE(S) A CHANGER SIMULTANEMENT PARMI LES 	REMARQUES 

VARIABLES "INTRANTS" 

PROPRIETE DES ELEMENTS DU  

RESEAU  

Nombre d'exploitants 	 Trafic, routage, réseau 	 Toute consolidation possi4 
ble 

Régie centrale 	x 	x 	Routage, schéma de partage 	 Surtout par l'intercon- 
nexion possible, un modèl( 
de paiement est nécessair4 

Système T.C.T.S. 	x 	x 	Trafic, routage, réseau, schéma de partage 

Bell-Québec, Bell-Ontario 	x 	 Que l'on peut combiner 
avec les variables précé-
dentes. 

STRUCTURE DES COMPAGNIES  

Intégration horizontale 	x 	 Voir "Propi, iété..." 
ci-dessus. 

Intégration verticale 	 Intrants comptables exogènes 
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r. 

INTRANTS DU MODELE IRA 	 (5) 

NOM DE LA VARIABLE 	 VARIABLE(S) A CHANGER SIMULTANEMENT PARMI LES 	REMARQUES 

VARIABLES "INTRANTS" 

FONCTIONS DE COUT  

Obtention des prix des actifs 	x 	x 	 Actifs physiques 
aux noeuds 
sur les arêtes 

Cibet des équipements 
("Capital cost") 	x 	x 

Coûts d'exploitation 	x 	x 	Coûts des équipements 	 Si ces coûts sont affec- 
tés aux équipements. 

METHODES D'ETABLISSEMENT DES  

COUTS  

Dépréciation 	x 

Capitalisation ou dépenses 	x 	x 	Coûts d'exploitation et coûts des équipements 

Coût du capital 	x 	x 

Impôts 	 x 	x 	Coûts du capital 
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APPENDIX F 

REDUCED INTER-REGIONAL SWITCHING NETWORK (LATE 1970): 
FINAL GROUPS 
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P2 DIX 	REDUdED INTER-REGMDNAL SWFICHING ISEMORK (TATE 1970) : • 

FINAL GRDUPS 

. 	0 REGIONAL CENTRE : 

- 	A SECTIONAL CEITRE • GROUP 

0FitmARY CENTRE 	 • 
NOTE: . 

t.  THIS IS A SIMPLTFIEV REPRESENTÂTION g THE INTER-REGIONAL SWITCHINO NETWORK 

I. TO COflPLETE THE REPRESENTATION FOR THE YEAR 1910 , TWO INTERNATIONAL GATEWAYS 
. [COTC1 SHOULD BE ADDED : ONE IN MONTREAL AND ,THE OTHER IN VANCOUVER 	. 



1 

1 



APPENDIX G 

EXOGENOUS FINANCIAL INPUT 



Items 

1.1. Ton. - public message 	  

1.2. Toll - private lines 	 •  

1.3. TolI - program transmission & others - 	 

1.4. Total toll service revenue (1+2+3) 	 

1.5.. Local  service revenue 	  

1.6. MiScellaneous tevenues 	  

1.7. Uncollectibles 	  

1.8. Total operating revenue 	(4+54-6-7) 	 

1.9. Maintenance 	  

 1.10. Depreciation 	
. 

1.11. Traffic 	  

1.12. Conmercial & marketing 	  

. 	. 
1.13. Other expenses 	• 

1.14. Taxes other than income taxes 	 •  

1.15. Operating expenses (9+10+11+12+13+14) 	 

1.15. 1;et  operating revenue (8 - 15) 	  

1.17. Other income (net) 	  
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• British Columbia Telephone Cbmpany 

1. INCOME STATEMENT 1971 (End of Year) 

(Absolute Values in Thousands of Dollars) 

1:16. In_ame before income taxes and debt-,service charges 
(16 4- 17) 	  - 	- 	 . 

•:c. 

Inter-Regional 	 . 
interregional 	Regional 	Company 

Switchine 	Transmission 	Others 	Total 	Total 	. Total  

	

(1-) 	• 	- (2) 	(3) 	(4) 	(5) 	(6) 
' 	 59,527  

-9,805 

. 700 

70,032 

93,444 

• 6,722 

1,472 

. 	
168,726 

37,416 

•
. 	33,840 

15,272 

. 	
11,334 

. 	20,289 

. 	6,762 
	 _ 

124,913 

43,813, 

e 	1,423 

45,236 

. 	 11,51 



. Items 

1.20. Income before debt service charges (18 19) 	 

1.21. Debt service charges 	  

1.22. Net  Income ( 20 -- 21) 	  

OBI 1111111 MIR MI 	MI UM UM MS um mu um am me am am am 

1. INCOME STATEMENT - 1971 (End of Year) 

. 	(Absolute Values in Thousands of Dollars) 

... 

• Inter-Regional 
.Interregional » 	Regional 	Çompany. 	. 

Switchinz____ 	Transmission 	Others 	Total 	• 	Total 	Total  
(1 ) 	(2) 	' 	(3) 	• 	(4) 	(5) 	(6) 

•

• 

1 	
33,785 

19,613 , 	 .  

14,172 

Note 1 

Exposition on Numeration of Item Numbers in Financial Statements and other 
TaulationS - Last.digits refer to column numbers and digits,next the . last 
refer to ràw-numbers; third digits from the last refer to Statements and 	. 
Other Tabblations of a - certain TCTS.member, and the first digits to be.prefiXed 
refer to companY numbers, whith will be:. . • 

BC Tel 1; AGT, 2; SASK TEL, 3; MTS 4; Bell Canada, 5 ; -NB TEL 6 
MT & T 7; NEWFOLTNOLAND TEL 8; TCTS 9 . 

• . 	. 
Note.  2 numbers in brackets in items block in financial statements refer To . 

- Tow numbers 



Items 

2. 1. Switching - at Cost 	  

2. 2: Switching - Accum Depre 	  

2. 3. Switching - Property less Accum Depre (1 - 2) 	 

2. 4. Transmission - at Cost . 	  

2. 5. Transmission - Accum Depre 	  

2. 6. Transmission - Property less Accum Depre( 4 - 5 ) 	 

2. 7. Station Equipment - at cost 	  

2. 8. Station Equipment - Accum Depre 	  

2. 9. Station Equipment - (7-8) 	  

2.10. General Equipment 7 at Cost 	  

2.11.  Canerai  Equipment - Accum Depre 	  

2.12. General Equipment Property less Accum Depre 	 

2.13. Building - at Cost 	 . • 

2.14. Building - Accum Depre 	 . 

2.15.. Building -Property less Accum Deeze 	 

2.16. Land 	  

2. 17. 'Plant under Construction 	  

Telephone Plant at Cost,.(1 	4+ 7  + 10. ,+,13 + 16,+ 17) 	 

2.19. Accumulated Depreciation (2 + 5 4 8 + 11 	14) 	 

2 . TO. Telephone Property less Accum Depre ( 18 - 19 ) 	 

BM  •UM Sall MS Mt MK MS MN  • an 	mm ION nil Mg MN OM 11111111
•
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2.Balance Sheet (Assets) - 1971 

(Absolute  Values in Thousands of Dollars) 

'Beginning of Year 	 End of Year 

Interregional 	Regional 	Company 	' 	Interregional 	Regipnal . 	Company': 
(1 	' 	2 	' 	' 	Total 	3 	. 	4 	. 	5 	• 	Totn.1 r.; 

•
• 	

259,458 	 293,335 	. 

54,591. 	 62,525 

, 

	

151,303 	 171,047. 

	

27,745 	 32,032 

	

171,794 	 . 	194,232 

	

64,591 	 - 70,948 

	

14,212 	 16,068 

•

• 

	

6,210 	 ' 	. 	6,789 

• 49,056 	 55,461 

- 	4,650 	 5,937 

• 2,387 	
2,702 

2,266' 	, 	16,621 	 2,527 	I8,5r 

	

664,231 	' 	 751,377' 

157,787 
 

	

507,044 	 57 3 ,146 



Items 

23. Current Assets 7 Accounts Receivable 	 

24. Other Current AsSets 	  

25. Total Current Assets ( 22 + 23 + 24 ) 	 

26. Deferred Charges 	 • 

27. Total Assets ( 20  4 21 t 25 t 26 ) 	 

2 - 21. /nvestment 	  

2 - 22. Current Assets — Cash 

2. 

9 .  

9 .  

Ili MI Mt UM MS MS ant MI all ass me am urn as 1111111 MI me at am 

(t 

2.. Balance Sheet (Assets) — 197 3.  

. (Absolute Values in Thousands of Dollars) 

Beginning of Year 	 End of Year 	• ' 

Interregional 	. Regional 	Company 	Interregional 	Regional 	Company ! 
' 	(1) 	(2) 	Total (3) 	(4) 	(5) 	Total (41' 

	

210 	-1,567 	 405 	3,018 	• 

	

292 	 551 . 	. 

18,760 . 	22,363 

	

10;7.13 	 11,627 

	

3,928 	29,265 	 4,636 	34,541 

	

1,807 	7,453 	 693 	5,165 

545,329 
615,870 

Sources: 

All items from D.O.C. Financial Handbook 
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3 -, Balance Sheet (Liabilities) — 1971 

(Absolute Values in Thousands of Dollars) 

, 	Beginning of Year 	 End of Year 

Interrégional 	Regional 	. Company 	Interregional 	Regional 	Ccmpany 
(1) 	(2) 	Total (3) 	(4) 	(5) 	Tctalt  

66,425 	 73,247 

• 106,511 	 117,450 

39,996 	 43,568 

212,932 	 234,265" 

• 250,230 	 277,397 

17,682 	 19,743 

267,912 	 297,140 

480,844 	• 	 531,405 

• 20,126 	 - 28 408 . 	, 	. 

44,359 	0 	 56,057 

545,329 	 615,870 

Items 

3.1. Capital Stock — Preferred 	  

3.2. Capital Stock — Common including Premium 	 

3.3. Retained Earnings 	  

3.4. Total Shareholders Capital (1+2+3) 	 

3.5. Advances from Government 	  

3.6. Long Term Debt 	  

3.7. Notes Payable 	  

3.8. Total Debt (546+7) 	  

3.9. Total Capitalization (41-8) 	  

310. Current Liabilities 	  

3.11. Deferred Taxes 	  

3.12. Other Deferred Credits 	  

3.13. Total Liabilities (9 4-10+11+12) 	  

Sources  (NuMbers refer to Item numbers in the Statement above) 

3.3from Retained Earnings Statement.  

Rest of items from D.O.C. Financial Handbook 



Items 

4.1. Net Income 	  

4. 2. Preferred Share Dividends 	  

4.3. Net Income After Preferred Dividenda (1-2) 	 

4.4. Common Share Dividends • 	  

4. 5. Transfer to Government Owners 	  

4.6. Income Retained (3-4-5) 	  

4. 7. Share Issue Expense 	  

4. 8. Other Adjustments (Net) 	 •  

4.9. Net Change (6-7+8) .. 

4.10 Balance, Ref; of year 

4.11. Balance, End of year (4.9 + 4.10) 	  

1111111 IMO 11111111 1111il 	as rue as am an am aa am ma an am an me au 

4. Retained Earnings Statement - 1971 

(Absolute Values in Thousands of Dollars).  • . 	. 
, 

	

Beginning of Year 	. 	 End of Year 

Interregional 	Regional 	Company 	Interregional 	Regional 	Company 
(1) 	(2) 	• 	Total (3) 	(4) 	(5) 	Total(  

14,172 

	

1,317 	3,074  

11,098  

	

3,029 	• 	6,465 

 4,633 

	

35 35 	. 	81 

	

-420 	-980 ' 

•
• 3,572 

	 i 

• 39,996 

43,568 

Sources (NuMhers refer to item numbers in the Statement above) 

4.1. from Income Statement 

4.2,4.4, 4.5, 4.7, 4.8. from D.O.C. Financial Handbooks 



Items 

5.1. Net Income 	  

5.2. Dividends and transfers to government owners 	 

5.3. Income retained (1  -.2  ) 	  

5.4. Deferred income taxes - current 	 

5.5. Deferred income taxes - prior 	  

5.6. Depreciation and other non cash charges (net) 	 

5.7. Total sources from operations (net) (3+4+5+6) 	 

5.8. Additions to long term debt 	  

5.9. Repayments of long term tebt. and increase.in-sinking fund assets .  
'(Plusi8onds Issue Expense in 5.9) 
Net*incréase in long term debt borrowings .(8-9). 	 

5.11. Preferred and common stock issued 	 

5.12. Miscellaneous 	  

•  5,13. Reductions of working  capital  

5.14. Total external sources of funds.(10+11+12t13) 	 

5•15'. Total sources of funds (7+14) 	  

• Sources  (Numbers refer to item numbers in the Statement above) 

OBI Me VIII MIR 	 .1111 IMO 111111111 11111111 UM MI • MU MI MI MIMI Mt 

5. Sources of Funds Statement - 1971' 

(Absolute Values in ThouSands of Déllars) 

	

Beginning of Year 	 End of Year 

Interregional 	Regional 	Company 	Interregional 	Reiona1 	Crpayl 
(1) 	(2) 	Total (3 	(4) 	(5) 	"i 	iota:16. 

• 14,172 

9,539 

4,633 

9,323 

2,375 

• .33,840 

.50,171 

61,203 

:31,975 

29,228 

17,761 

" 

	

2,85  

3,006 

52,1300 	, 

102,971 

1. from Income Statement 

2. from Retained Earnings Statement 

4. from D.O.C. Handbook or Table 4 

5, 6, 8, 9, 11, 12, 13. from DOC Handbook 



Items 

6.1.  Cross Construétion Expenditures 	  

6.2. Charges not Requiring Funds 	  

6.3. Net Construction Expenditures (1-2) 	  

6.4. Investments 	  

6.5. Miscellaneous 	  

6.6. Increase of Working Capital 	  

6.7. Total Uses of i'unds (3+4+546) 	  

UM Ile 111111 	 M1111 1111111 111111 11111 	UM 111111 ell11 111111 1111111 MS ell BM BIB 

6. Uses of Rinds Statement - 1971 

(Absolute  Values  in Thousands of Dollars) 

	

Beginning of Year 	 End of Year 

Interregional 	" 	Regional 	Company 	• Interregional 	Regional 	Company 
"(1) 	(2) 	" 	Total(B) 	(4) 	• 	(5) 	Total())  

, 

101,520 

. 	 ..e 

101,520 

. 	
1,451. 

..01( 

102,971 

Sources . 

6.1, 6.2, 6.4, 6.5, from D.O.C. rinancial Eandbook 



7.1 Switching 	 

7.2 Transmission • 	 

7.3 Station Equipment 	 

.7•4 General Equipment 

7.5 Building 	 

7.6 Land 	 

7.7 Plant Under 
Construction 	 

7.8 Total Plant 

Mil MI 	Ili Ili MI SIB IIIIIIII MIS Mt • WIC MI MR Ili MI MI 11111111 MIR 

7. TELEPHONE PROPERTY AND DEPRECIATION 

Cost at 	• 	Additions 	Retirements 	. 	Other 	Net Addition 	Cost at 	Avge.• 	Depre- 	Annual . 

	

beginning 	 Change 	. to plant 	end of • 	Cost . 	ciation 	Depre- 
of year 	 year 	rate - 	ciation 

- (gross)  

1 	• 	2 . 	3 	. 4 	5=(2-3+4) 	6=1+5 	7n(1+6).2 	• 	8 	9=7x8 

	

.259-,458 	. 	39,864 . 	5,987 	 293,335. 	.038778 	11.375 . 

	

.151,303 	23;463 	. 	3,719 	 171,047 	• 	.035546 	6,0E0 

« 	171,794 	• 	26,243 	3,805 	' 	 194,232 	- 	.073253 	14,1228 

	

14,212 	2,184 	. 328 	 16,068 	.085449 	1,373 

49,056, 	7,540 	. 	1,135 	 55,461 	.014136 	784 

, 	2,387 	, 	.315 ' 	-0" 	 2,702 

	

16,621 	1,911 	
_ 	

18,532 

	

.664,831 	101,520 	14,974 	 751,377 	 33,840 
. 	. 
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8. NET  CHANGE TO ACCUMULATED DEPRECIATION  • 

Annual
ciation 	.Retirement 	Cost of 	.Salvage 	 1 

Pilel,C. hereig  :Depre' 	 D peciation 	I 
'2 e,,,ovnl  1 	Value  

I 

	

Inter- 	Company Inter- 	Company 	Inter- 	. 	I Company 	Inter- 	Company 	Inter- 	C.17pi- 

	

regiona 	Regiona 	Total 	regional Regional 	Total 	regional Regional Total ' 	regiona Regiona 	Total 	regional Regional Total 

1 	. 	2 	3.4 	. 6 	• 7 	8 	9 	10 	11 	. 1 	12 	13 , 	14 	15 

	

8.1 	Switching 	 . 

	

11,375 	5,987  	k 	  
2,546 	I 	7,934 

	

8.2 	Transmission 

	

6,080 	3,719 	 1,926 	4,287 

	

8.3 	Station Equipment 

	

14,228 	3,895 	 -4,066 	6,357 

	

8.4 	General Equipment 

	

1,-373 	• 	328 	 -466 	. 	579 • 	 . 

	

8 - 5 	Building 	 784 	1,135 	 1,638 	1,287. ' 

	

8 - 6 	Total 	 33,840 	14,974 	 1,578 	20 ,444 



1 
Tot a.1 

(Absolitte Values In Thousands of Donal s) 

9. 	Telephone Service & Other Corporate Items 

(Dollars = $'000) 

__Beginning of . Year 	 .year 
Interrgnl 	Regional 	Total 	Inters- y.1%1 'Regional 

. 	. 

m 	 1 	, LZAL2.22....1 Same as 	. 	' 	ina.:2L_ . 9.1 Wages &  Salaries  

10 274 

I t.099 1.791 _ 

.06841 J.  

9.5 Interest 	On New Bonds 	
• 	

.0777 	.0777 	 
1 

II 9.6 Other Non Charges '  ...• 	• 	 - 	, 	- 	.:b." 	-0-- 	i 

	

 r 	. 

9.7 DCR 	 " 	5582 	• .5582 	i 
, 

•
1 9.8 Ratio of 4Ex2 net- 	

, 

9.9 % of Misc Rev / Co's 

II Gross 02 Revenue  

9.107. of.Uncolltbles/ Co's 
Gross 02 Revenue 

- 	-- 

	

II 9.11 Effective Inc Tx Rate 	 • 	• 	.47312  

9.12 Dfd Inc Tx - Prior 	. 	1 	 321 	.2375 -  

11 9.13 Ratio of UCCb / Tel 
 II 	Ratio 	of Net Addition  9.14 	 1 	

.5891 

' 9  

Plant at Cost b of yr  
. 	v 

Il 9.15 Comrsite CCA Rate 

•• 

•:03984 .  

.00872 

.1 

.9 

.092 

I. 



I .  
'Table_17 	Ratios for Costing Block of. Intçrreglonal.Sector 

	

17.1 	Effective Tax Rate 	.47312 

	

17.2 	Rate of Return on Equity 	.0789 

- 17.3 • Debt  Capital Ratio 	- 	..5582 

	

17.4 	Avr. Int.Rate on LTD 	, 	
. 06841 

	

17.6 	Z of,Working Capital/Co's Tot Net AsSet OW of yY • .0011 



Table 17  - Ratios for Costing Block of Interregional Sector 

17.7. Ratio of Tot Maint/Tot Gross Asset 	  .0532 

17.9 Ratio of Tot Traf/Tot Gross Asset 	  .0217 

17.11 Ratio of Tot C & M/Tot Gross Asset 	  .0161 

17.13 Ratio of Tot Other Op Exp/Tot Gross Asset  • 

17.15 Ratio of Tot Taxes Other than Income Taxes/Tot Gross Asset 	 20096 

17.27 Ratio of Tot Additions (SW) to Total Plant at Cost (b) 	 .0587 

• 	 17.28 Ratio of Tot Additions ( E) to Total Plant at Cost ( b) 	.0404 

17.29 Ratio of Tot Additions  (S) to Total  Plant  at.Cost (b) 	 •  N/A 

17..30 Ratio of Tot Additions (G) to Total Plant at Cost (h) 	 .0032 

17.31 Ratio of Tot Additions (B) to Total Plant at Cost (b) 	 .0112  

17.32 Ratio of Tot Additions (L) to Total Plant at Cost (b) 	0006 

17.33 Ratio of Tot Retirements (SW) to Total Plant at Cost ( b) 	0081 

17.34 Ratio Of Tot Retirements ( r) to Total Plant at Cost (b) 	0056 

17.35 Ratio Of Tot Retirements (S) to Total Plant at Cost (b) 	 N/A 

17.36 Ratio of Tot Retirements (G) to Total Plant at Cost (b)  . 	.0004 

17.37 Ratio of Tot Retirements (B) to Total Plant at Cost ( b) 	 .0015 

17.38 Ratio of Tot Retirements (L) to Total Plant at Cost (b) 	 



Table 17 - Ratios for Costing Block  of  Intprregional Sector 

17.17 •  Ratio of Stat Eqp (S)  [Inter Plant at Cost Tot 

	

17.18 	Ratio of Stat Eqp (T) / Inter Plant at Cost Tot 	e 

	

17.19 	Ratio of Gnl Eqp (S) / Inter Plant at Cost Tot 	2% 

	

17.20 	Ratio of Gill Eqp ( r) / Inter Plant at Cost Tot 	2% 

	

17.21 	Ratio of Bldg (S) / Inter Plant at Cost Tot 	7% 

	

17.22 	Ratio of Bldg (T) / Inter Plant at Cost Tot 	7% 

	

17.23 	Ratio of Land (S) / Inter Plant at Cost  Tot  

	

17.24 	Ratio of Land (T) / Inter Plant at Cost Tot 	' 1% 

	

17.25 	Ratio of Plant Under Const (S) /  Inter  Plant 	4% 

.. at Cost Tot. 

	

17.26 	Ratio of Plant Under Const'(T) / Inter Plant . 	4% 

at Cost Tot 	 •  



Table "A"  

Regional Dfd. Inc. TX. (Current)• 

(B.C. Tel) 

A) Dfd Inc Tx (Current) e 	9,323 

B) Efftv Inc Tx-Rate (Regional) = 	.473182  

C) Taxbl Inc for Dfd Inc Tx (.49 ®. 19,703 

C)' 	e= CCA Depr.(Annual) ekExp 

1) Annual DeP = 33,840 

2) Exp = 	* DP Exp - Depr = .1 * [91,073] = 9,107 

3) CCA = 	+(- 0 --= 19,703 4- 33,840 - 9,107 =e 44,436 

D) Composite CCA Rate = 9.2% 

E) UCC (end of yr) e CCA 11- composite CCA rate = 44,436 er .092 = 483,000 

F) Net Addn = • 9 * Gross Constrn Exp = .9 x 101,520 e 91,368 

G) UCC (beg of yr) =0-0= 483,000 - 91,368 = 391,632 

II) Ratio of UC-Cb / Tel Plant,. = 391,632 = .58907 

- 	664;831 
(item 9.13) 



I .  

a -b ECCA Depr] 	e 

. Table "B"  

flow  Through Income Tax (In Company Books) . . 

(For Newfoundland Telephone) 

a) Net operating Revenue (1.16) 

b) Less: Debt Service Charges (1.21) 

e) Less: CCA (see col. 2) - Depreciation (1.10) 

d) Less: .4 Exp (See Col. 1) 

e) Taxable Income 

f) Times: Effective Tax Rate (See Col. 2) 

g) Income Tax Payable 

h) Add: Deferred Tax Prior (9.12) 

i) Income Tax as per Company Books 	• 

Calculation 1  

Exp Ratio of A Exp Net (9.8) * [Ppr. ExP (1.15) - DePr (1.10)J 

Calculation 2  (Equation 1): 

Normalized Deferred Taxes 	r, CCA - Depr.) + Exp3 * Eff. Ta.x Rate 

-Equation 2:  

EU.  Tax Rate =  g  
ft  

Equation 3:  



Table "C"  

:DSC and AIR Calculation 

.(B.C. Tel Regional) 

1) NIR = 7.77% 

2) ND = new debt = TD = (Code II 5.8)  =61,203  

3) A  DSC = NIR x ND .= .0777 x 30,605 e 2,378 
2 

4) TDb  = 267,912 

5) Repay = 31,975 	. 

6) DSC = 19,613 	: 

7) DSCb 	DSC  - A  DSC = 19,613  - 2,378. -e 17,235 

8> AIR = DSC -:. (TD - Rep) = 17,235 1. (267,912 - 15,988) 
b ' 	

b 	2 
= 17,235251 924' . 	e 

= .068413 

Check  

h) DSC = AIR  * ETD - Rep]  + NIR ›t ND 
b 	2 	2 

= .068413 * C267,912 - 15,988] -I- .077 *  61,203  

2 

= .068413 * 251,924 	.0777 * 30,602 

= 17,235 4-.2,378 

= 19,613' • 



g 



where S p 
(0) = 1 / ( E 1  + 	P 	) 

soi-bès 

APPENDIX H: DIMENSIONING CONVERSION FORMULAE 

ERLANG-8 FORMULA 

The Erlang B formula used for traffic-to-trunk conversion in the IRA Model is 
the following: 

x E 	(x) 
n-1  

E (x) n 	11.4- 1cE' 1 (x) n— 

where n = no of circuits 

x = traffic intensity (erlangs) 

En(x) = probability of overflow with n circuits and x erlangs offered 
traffic. 

and initial condition E0 (x) = 

This formula can be used recursively to obtain n for given x and En(x) 

POISSON FORMULA 

The poisson formula is derived from a model in queueing theory giving the 
probability of all circuits being busy, as a function of the number of circuits 
S and the traffic 	(in erlangs). 

The formula for the probability of blocking (or congestion) 

is 	P
B
(S,p) = 1 — E P

(i) 
i=0 

and 
(i) = 	P(0) 

with P B  (S,p) we use the formula interatively for given P by varying S in steps 
of 1 until the desired probability 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. 



SOrêS in°. 

SWITCHING NODES 

A uniform conversion formula is used for the dimensioning of all switching 

nodes as follows: 

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 Er lang calculations and P = .01 in Poisson calculations. 

TABLE 

	

Offered Traffic 	 Circuits 	 Trunks 

Erlongs 	 (Erlang-B) 	(Poisson) 

	

1 	 3 	 4 	 1.71 

	

2 	 4 	 6 	 3.42 

	

3 	 6 	 8 	 5.14

• 

	

4 	 7 	 10 	• 	 6.85 

	

5 	 8 	 11 	 8.57 

	

6 	 9 	 13 	 10.29 

	

7 	 10 	 14 	 11.99 

	

8 	 11 	 16 	 13.71 

	

9 	 12 	 17 	 15.42 

	

10 	• 	 13 	 18 	 17.14 
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