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FOREWORD 

Concurrent with the software development activity 

described in the preface to this report, specifications 

were drafted for the various types of source data and con

trol options required to operate the model. Preliminary 

explanations of most of the special techniques employed in 

the model as well as certain key logical routines were also

drafted to provide a basis for later documentation. These 

materials have been collected along with revised sections 

from the documentation of other s3 software products to 

form a set of "working" user instructions to assist in the 

daily operation of the model. 

This report is intended only to commit these working 

papers to the project record. This first draft captains 

elements that will contribute both to the system description 

and user's manual for the model. It is not'a finished 

product and is not to be_regarded as the completed model 

software documentation. 

! 
~----NOTICE---~ 

This report was prepared as an account of work 
sponsored by the United States Government. Neither the 
l!mfl'tl StQtar "N th• Uniiod St11toD D~pwl11n.11l uf 
Energy, nor any of their employees, nor any of their 
contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness 
or usefulness of any information, apparatus, product or 
process disclosed, or represents that its use would not 
infringe privately owned rights. 
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PREFACE 

The current vers~on of the s3 Financial Projection 

Model ("JFM") that·is operational on the s3 UNIVAC 1108 

timesharing computer system is an end product of an ac

celerated software development effort undertaken to con

struct a pipeline economic model in order to satisfy the 

requirements of the U. s. Energy Research and Development 

Administration (ERDA) program "Energy Study of· Pipelin~ .. 

Transportation System". A brief outline of this develop

ment process is described in Appendix A "Background on the 

s3 
Development of a Pipeline Economic Model". As a result 

.of earlier activities for its business clients, s 3 has 

available in-house a repertoire of computer software 

products,· models, and data management systems. A represen

tative sample of such products is given in Appendix B 

"Summary of_ s3 Developed Economic Models". The current 

version of JFM was constructed by incorporating the special 

features characteristic of regulated industries with the 

various accounting modules utilized in a general business 

.financial projection model. 

The computerized s3 Financial. Projection Model is a 

software product of Systems, Science and Software (S 3 ). 

The product consists of three ~ompnnents; 

1. Computer Source Programs 

The software comprising the JFM model (version #6, 

111976) is written in UNIVAC 1100 Series FORTRAN V program

ming language (Reference 8) which is c9mpatible with and 

encompasses the American National Standard (ANS) FORTRAN 

(ANSI X3.9-1966). · As operational on the s 3 UNIVAC 1108 time-

sharing computer system, the JFM source programs total 32 

program units of over 7700 lines of symbolic code, including 

one main program, 27 subprograms, and four Procedure Defini

tion Processor (PDP) elements wi:th six FORTRAN PROCS. In 

1 
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addition, JFM utilizes eleven UNIVAC 1108 assembly language 
3 

subprograms residing in the S system library. These source 

programs are represented by a set oi computer listings and 

a copy in machine readable form. 

2. Documentation 

The software documentation includes: (a) a general 

system description, (b) user instructions, and (c) program

mer information. 

3. Base Cases 

The base cases are a set of source input and the cor

responding projections and output reports generated by the 

model for typical sample problems. 

The purpose of this document is to facilitate the 

use of the s 3 Financial Projection Mode.l. A general over

view of the model is presented first to indicate the ratio

nale underlying the model and to show the linkages .between 

the various submodels • An understanding of the b.asic ac

counting definitions ·and self-evident relationships betwE:!E:!H 

line items in the general financial accounting reports is a 

prerequisite for the effective application of the model. 

Dixon's text,· The Executive's Accounting Primer {Reference l.), 

provides a good introduction to the subject for the non

accountant. Background information on financial planning, 

management science techniques, and financial computer models 

is offered by References 2-7. Particular attention has 

been paid in this syst~m description not only to defining 

the methods of calc~~tions utilized by the model, but also 

to describing the optional capital investment planning tech

niques that may be exercised with the model. The mathe

matical relationships underlying various planning techniques 

are defined and the methods for applying these techniques 

are discussed with illustrations and sample input data 

specifications. Decision tables are frequently used to 
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illustrate how complex decision rules are applied within 

the model to determine the logical flow of a particular com~ 

putational routine. The compiete set of source data and 

model options are described along with the procedures for 

input data preparation and actual program operation. 

Sample cases of input data and job control language are 

included~ 

3 
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SECTION 1 

s 3 FINANCIAL PROJECTION MODEL - GENERAL OVERVIEW 

The s3
·Financial Projection Model is a software product 

of Systems, Science and So~tware cs3 ). The model is designed 

to be a key management tool for financial planning and re

source utilization planning. As a computerized financial 

model, it can assist in the entire business planning process 

from projections of profits and cash generation to·,·the evalua

tion of the consequences of "what if" conditions and ('!.lternate 

decisions related to resource utilization. 

' The primary output generated by the model are financial 

projections in the form of printed outputs showing data on line 

items by time period over the planning horizon. The line items 

are the details of the basic accounting statements: 

1. Income and expense, 

2. Source and application of funds, 

3. Assets and liabilities, 

4. Capital investment planning and financial per
formance measures. 

The latter statement includes measures of leverage, liquidity, • 

activity, and profitability. Various return on investment (ROI) 

measures are-calculated and two methods are. applied in dis-

counting projected net cash flow: 

1. The present value method, and 

2. The discounted cash flow method using a calculated 
internal rate of return. 

Th~ r~lat.ionship between line iterns and· between dif~ 

ferent planning pe.i;:-iods within a line item are described by 

a set of exact equations. These equations are essentially 

derived from self-evident relationships and basic accounting 
\ 

definitions. Judgmental data are not embedded within the 
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model itself to define relations between model variables, 

but rather must' be directly entered by the user in the 

specif ~cation of model parameters and the source data such 

as estimates of revenue, expenses, etc. 
/ 

While the model has been designed as a general busi

ness financial planning model, special capab~lities are 

available to treat the requirements of specific regulated 

industries. At the option of the user;!· the model can cal

culate such quantities as operating income, rate base,·· and 

return on rate base, as pres~ribed by-major federal and 

state regulatory agencies. As an additional option, the 

model can also automatically maintain conditions such that 

the rate of return will not exceed allowable limits • 

Special attention has been paid in developing the 

model so that a full range of capabilities are available 

for treating complex schedules of capital outlays and long

term borrowing. For example,· for each planned capital out

lay, the model calculates the investment tax credit and 

generates projections of both the financial and tax de

preciation applying any one of the standard dep!eciation 

methods. Specific expenditures, such as construction loan 

interest and other charges during the construction period 

associated with each capital outlay, can be capitalized 

.and amortized for financial (book) purposes but expensed . . 
for tax purposes, as incurred. For each long-term debt 

borrowing the model projects retirement payments and 

interest charges according to any prescribed schedule. At 

the option of t~e user, short-term borrowing can be handled 

·automatically by the model, if cash requirements demand such 

loans. In addition to calculating all line items required 

for financial reporting purposes, the model generates pro-· 

jections of taxable income, current and deferred federal 

income taxes, tax losses, and investment tax credits~. The 

5 
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latter two line items are carried ~orward and applied in 

accordance with IRS regulations. 

The model offers flexibility in the selection of 

report content, the method of calculating reported quan

tities, the specification of source data, and the general 

control of financial planning options. The model can be 

applied to an entire corporation or to an individual sub

sidiary. It has been exercised for several different types 

·of business organizations from a partnership owning a group,.,. 

of condominiums to mining, manufacturing, and regulated 

transportation companies. Portions of the model may be 

exercised for special purpose planning studies, such as 

individual capital inve.stmen t projects, long-term debt 

borrowing and equity requirement analyses, and comparative 

return on investment studies. 

The schematic diagram ·of the general· system design 

(Figure l) illustrates the primary linkages between the 

twelve component submodels that comprise the model: 

l. Data Editing 
2. Revenue and Expense 
3~ Capital Outlays 
4. Debt 
5. Tax 
6. Profit and LOSS· 
7. Cash Flow 
8. Balance Sheet 
9. Regulated Industries 

10. Discounted Cash Flow - ROI 
11. Financial Analysis 
12. Report Generator 

While only the four major financial projection reports are 

indicated in this diagram, a series of supporting subschedule 

reports can be generated by the Data Editing, Revenue and 

Expense, Capital Outlays, Debt, Tax, C~sh Flow, Discounted 

Cash Flow - ROI, and Report Generator submodels. These 
' ancillary reports supply more detailed information that may 
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be requested by the user for special operational or plan

ning studies. A full range of diagnostic message are also 

available for data editing and validation to ensure the 

integrity of _the financial data base. 

The component models and their interrelationships 

are described very briefly below. 

Data Editing - The ·Data Editing model's primary 

function is to accept (i.e., load into core memory} ~11 

source data, including model options and parameters. In

put data may be entered directly from the keyboard of a 

demand teletype-like terminal or read from a pre-existing 

source data file. If an input data file has been created in 

a prior run, selected changes in these data may be keyed in 

by the user. An updated input file 'can also be generated. 

A limited amount of pre-processing editing.and validation 

is performed. 

Revenue/Expense - The Revenue/Expense model is used 

to supply sel_ected revenue and expense figures to the Data 

Editing model that are derived from a special calculation. 

These figures may be calculated within the submodel itself 

or read ,from a datafile. In the case of the latter, the 

Revenue/Expense submodel can be used to establish a linkage 

between the main financial model and the output from a 

second computer program that is exercised independently in 

order to calculate selected varialbes such as revenues, 

unit sales, or some segregated expense. 

Capital Outiays -- The Capitai outlays model provides 

the Profit and Loss, Cash Fiow, and Balance Sheet models 

with the required data regarding the impact of all additions 

to property, plant, and equipment on the basic accounting 

statements. 

Debt - The Debt model provides the Profit and Loss, 

Cash Flow, and Balance Sheet models with the required data 

8 
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regarding the impact of both long-term debt and short-term 

borrowing on the basic accounting statements. 

Tax - This component calculates taxable income and 

current and deferred federal income taxes. Tax losses and 

investment tax credits are carried forward and applied in 

accordance with IRS regulations. 

Profit and Loss - This component performs the cal

culations required to produce a complete prof it and 1oss 

statement. It uses the data from the above four models, 

as well as many expense line ita~s that were included in 

the source. data "loaded" by the Data Editing model but were 

not the subject of additional processing. 

Cash Flow - This component calculates the net cash 

generated based on the individual source and application 

of funds as determined by the last four submodels. The net 

cash generated is then applied accordirig to user specified 

options to increase working capital, to augment investment 

funds, or to pay cash dividends. 

Balance Sheet - This component performs the calcula

tions required to prepare the balance sheet using data from 

the last five submodels, plus input on current assets and 

liabilities at the time the calculation begins. 

Regulated Industries - This component calculates the 

rate base, operating income, and return on rate base as pre

scribed by major federal regulatory agencies. As an option, 

the model will automatically maintain conditions such that 

the rate of return will not exceed allowable limits. This 

is accomplished by a reduction in revenue and·a. re-calcula

tion of the Tax, Profit and Loss, and Cash Flow submodels. 

Discounted Cash Flow - ROI - This component calculates 

(1) the present value of the flow of net cash generated, at 

a s~ecified discount rate, and (2) the discounted cash flow 

return on investment or internal rate of return using the 

9 



R-3068 

. specified additions to equity as investment costs and the 

net cash generated as benefits received. 

Financial Analysis - This component calculates a 

variety of financial performance measures regarding leverage, 

liquidity, activity, and profitability. Individual line 

items that appear in the profit and loss, cash flow, and 

balance sheet statements are accumulated over the planning 

period to derive totals and average values. 

Report Gene~ator - This component prepares report 

headings, formats the projection data and their corresponding 

descriptive titles, and produces the primary computer output 

reports for the model. 

10 
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SECTION 2 

GENERAL PROCEDURE FOR DATA INPUT 

The "input data" required to operate the model con

sists of two types of information: 

1. Model co~trol options, parameters, and 
specifications. 

2. Primary financial source data. 

The general input procedure utilized for entering all input 

data into the model requires the assignment of values to 

model "variables". This common FORTRAN procedure is referred 

to as "NAMELIST" input and is generally described in the 

section on Input/Output statements in FORTRAN manuals (e.g., 

~ee "Sperry UNIVAC 1100 Series FORTRAN V Programmer Reference", 

UP-4060, Revision, 2, or "IBM System/360 and System/370 · 

FORTRAN IV Language" Form GC28-6515-9). NAMELIST is a common 

extensiqn to American National Standard FORTRAN X3.9-1966 • 

Throughout this report the convention will be followed that 

all model variables will be capitalized when referred to 

in the text. Subroutine names will also be capitalized and 

enclosed in a set of quotation marks, such as "CAP", repre

senting the Capital Outlays model; in any case the· distinction. 

between variable and subroutine names should be apparent from 

the context of the discussion. 

The names of the model variables have been chosen 

whenever possible so as to provide a mnemonic connection 

between the variable name and the entity being represented. 

For example, the variable "number of time periods to pro

ject" is denoted by "NPROJ"; in the NAMELIST, a value would 

be assigned to the variable by typing 

NPROJ = 20 

on the remote terminal keyboard. 

11 
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The data manipulated by the computer model are 

classified as arithmetic, logir:al, or. Hnllei::-ith. Arith

metic data are used in computations restricted to numbers. 

The model uses two types of arithmetic data: integers and 

real numbers. Logical data are used to indicate whether a 

specific condition is "true" or "false". Hollerith data 

are information to be used literally as a st=ing of char

acters; it may contain any character of the computer set 

'of characters including blanks. The value assigned to any 

NAMELIST variable must be of the same type as the v~riable 

itself. The conventions to be followed are as follows: 

1. Model control options a:ce loyical variables and 
are specified by setting the variable equal to 
"T" or "F" for true or false; (e.g., PAYDIV = T). 

2. Model parameters are either integers or ·real 
numbers, according to their standard usage; 
an integer value is assigned by specifying a 
whole number (e.g., NPROJ = 20) and a real 
number is assigned by including a decimal 
point in the number (e.g., PVRATE = 0.10). 

3. Model specifications used for titles and headings 
are H9l,1=_~~-:i,_t_b_ type; a Hollerith value is qiven 
as the letter H preceded by an integer constant 
which ~pecifie& the number of oharaotorc foll.ow
ing the H that are part of ~he value (e.g., 
IDCORP = 161IABC CONSOLIDATED). 

4. Financial source data corresponding to variables 
specified ip units of dollars (or thousands of 
dollars) are real type. The unit for financial 
data is arbitrary and at the option of the user, 
as long as all consistency is achieved among 
all input data. 

5. Source data. related to time periods are integer 
type; for examr.le, the "year in which a capital. 
outlay is made 1 (CAPY(2) = 8) cir "the length of 
the retirement period for a long-term debt' item" 
(LTDNYR(l) = 15) are both integers. 

The FORTRAN language in which the programs are written 

allows an indexing feature termed "subscripting". This feature 

is used in connection with "arrays". An arra~ is an ordered 

12 
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set of values, each of which is called an array element. 

The entire set of values is identified by the symbolic name 

called the/'array ~· The use of array elements in FORTRAN 

corresponds to the use of subscripted variables in ordinary 
. . 

algebra. For example, the variable array name corresponding 

to sales revenue is 11 SREV 11
; the sales revenue in the third 

time period will therefore be represented by 11 SREV ( 3_) 11
• 

The values to be assigned to sales in time periods 2 - 5 

are entered by typing 

SREV(2) = 1000., SREV(3) = 1100., 

SREV(4) = 1200., SREV(S) = 1300., etc. 

However, the NAMELIST input procedure allows the following 

abbreviation for the above consecutive series: 

SREV(2) = 1000., 1100., 1200., 1300., etc. 

In a similar fashion, values in a logical array LF may be 

specified as 

LF(lO) = F, LF(l6) = F, T, F. 

In this example, values for array elements 11 - 15 have not 

been changed. 

Fina'.lly, the input data must be erit~·red in a special 

format in order to be accepted using the NAMEL!ST technique. 

The first c}laracter i~ each input record (line) to be read 

must be blank. The second character in the first record 

(line) of the namelist input must be a dollar sign ($) or 

an ampe·rsand (&), immediately followed by the namelist name 

INPUT. This namelist name must be followed by at least one 

blank. Input data values are next entered separated by 

commas. The end of the data group is signaled by $END (&END). 

As an (abbreviated) example, consider the following, where 

the space indicates a blank: 

13 



... 

Column 

12345678 

$INPUT 
• • • 

NPROJ = 5, 

PRTlO = T, PRT20 = T, PRT30 = T, 

PAYDIV= F, REINVF = T, 

IDRUN(l) = 12HTEST CASE 38, 

SREV (2) = 500., 600., 650., 700., 

• 

• 
$END 

R-3068 

800., 

A few final observations regarding the NAMELIST input 

techpique: 

1. The data items (variables) need not be entered 
in the same order for every case; for example, 
the fourth and fifth lines could be interchanged. 
The namelist is essentially ''free-form" with the 
exceptions noted above so that data items can 
be typed in anywhere on the line (exc:ept the 
first column). An experienced keypunch operator 
is not required. · 

2. All variable names in the natnelist need not have 
a corresponding data item in the input; if a 
particular variable does not appear in the input 
data, the contents of the variable are unchanged 
and are eq~al to the default values assigned by 
the model. 

3. The data item to be read is identified within 
the input record itself. 

4. '!;'he acr.eptahl,~ forms of thP. data and the f.ormat 
in which the data are to be stored is dictated 
by·the type of the list item itself. 
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SECTION 3 

THE DATA BASE CONCEPT 

In order to operate the model, values must be sup-, 

plied for the dozens of arrays and other variables that are 
. I • 

utilized. Many of these variables, however, retain certain 

assigned values during each "run" of the model. This fact 

suggests that it would be desirable to retain this set of 

values from one run to another, ,.,changing -only those few 

variables which affect the particular calculation being per

formed. 

The model is a financial planning and resource utili

zation analysis tool. Decision makers and planners apply 

this· tool to ·anpwer "What it?" questions. In order to study 

the effects of a particular change in future market or f inan

cial conditions (e.g., "What if long-term rates are i2 per

cent .when we have to obtain financing for the second stage 

of capital projectX?"), the planner utilizing the model 

would usually make a run with a "standard" set of values 

assigned to all variables (baseline case). Then, the small 

subset of variables that represent the particular change 

being analyzed would be adjusted and the model re-run with 

these ~ew values without changing the values of any other 

variables. The ~bility to retain the "standard" set of 

variabJ:e values or "baseline case" from the first "run", 

changing only those variables which are necessary to change 

for the second or successive runs, is an important opera

tional feature of the mqdel • 

The financial model "Data Base" is the entity which 

allows the retention of the baseline case. A "standard" 

value for every variable in the model is specified during 

the initial phase of each new planning study, and this set 

of standard values is stored on some convenient form of 

long-term computer storage, such as magnetic tape or disc 
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pack. During the operational phase of any study, when a 

series of computer "runs" are being performed routinely, 

probably on a daily basis, the standard data base would 

usually be stored for convenience on a mass storage device 

h~ving a fast access time, such as a high-speed magnetic 

drum or a disc. Activation of the model during a typical 

run will cause the data base to be read from mass storage 

into the computer's core memory, where the data base re-

··:sides during the model calculatio~. After tpe. da1:a base 

has been "loaded" (copied) into core memory, but before the 

model calculation commences, the user is provided the op

portunity. to change any of the variable assignments. In 

this manner, the set of variable values is preserved on 

mass storage from one run to another, with individual change.s 

in variable values for each case being made only to the d~ta 

base copy residing in core memory. The "standard" data base 

itself remains unal tere.d in mass storage. · .. 

The model also provides the capability to change the 

primary data base stored in mass storage. After entering a 

set of changes to the variable assignments as described 

above, the user may specify that this revised data base be 

copied from core memory into a new mass storage area. In 

such a way, several related data bases can be generated. 

These may have many variable values in common with only 

certain values differing from case to case. 
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SECTION 4 

DATA BASE MANAGEMENT . 

4.1 DATA BASE SECURITY 

As a preface to a description of the major system 

operations that are available for data management, a few· 

words will be directed to the question of the security of 

the data base generated and accessed by the model. The pro

tection of the data base against unapproved access is pri-

.marily ensured through several levels of security 0 provided 

by the computer operating system through both hardware and 

software facilities. It is beyond the scope of this docu

ment to describe these facilities in any detail. The dis

cussion here wirl, therefore, be restricted to those parti

cular procedures which are immediately available to the user 

in routine operations. On ~ UNIVAC 1108 Time-Shared Com

puting System operating under EXEC 8 OS, for example, the 

following facilities are available for all data fil~s re

siding on fast access mass-storage devices (disc or drum): 

1. Data files must be identified by a user
specified file name; this designation may 
be any 12-character alphanumeric string. 

2. / Data files can be restricted to a single valid 
codename or qualifier representing a "project
id". This codename is a second 12-character 
string the user may specify wh.en originally 
cataloging (creating) each individual data 
base file. If no specific designation is 
given, the qualifier's is taken from the @ RUN 
statement's project-id field. For ex~mple, to 
catalog ("~ssign") a new "public" data file 
Unconditionally: 

@ ASG, UP XYZCORP*DB. 

@ ASG, UP MASSO-J*DB. 

@ ASG, UP DB. 

In order to access these data files at a later 
dat~, the user must specify the qualifier and 
data base name exactly as defined when the· data 
file was created. 

17 
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3. Data files can be labeled with special quali
fiers and cataloged as "private" files so that 
they can be accessed on'ly by thoSie runs havin'J 
the identical codename (project-id) as the run 
in whiqh the file was originally cataloged. 
Unlike "public" files, "private" files are ex
cluded from the general listing of the master 
file directory; consequently, their identity 
is not available to another computer user 
having access to the directory. For example, 
to catalog a "private" file" 

@ ASG, U XYZCORP*DB. 

4. As a further precaution against unapproved 
manipulation, each data file can be a~signed 
special "read" and "write" keys when cataloged 
for the first time. These identical keys must 
henceforth be specified in order to access the 
file at any later data. Again, these keys are 
not listed in the master file directory. 

In addition to the secur1ty measures outlined above 

for the protection of data files that are offered by the 

computer time-sharing system, the model has a "built-in" 

optional "password" control facility. This password must 

be entered correctly at the start of program execution in 

order to operate the model and access a data base. ·This 

"password", of course, can be made to be unique to each user 

of the model and an optional teature allows the user to de~ 

fine a different "password" for each of his own data files. 

This can provide another level of· protection to prevent a 

user from incorrectly changing his own files. If anyone 

should attempt to operate the model and access confidential 

data files - without supplying the correct "password" ~ a 

series of expletives is printed at the terminal and the run 

automatically aborts ("bombs"). 

4.2 DATA BASE IDENTIFICATION 

A typical planning study will generally be concerned 

with analyzing the economic consequences of a number of dif

ferent alternate courses of action or projected ce.nditions. 
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To represent this series of cases will require.generation of 

a series of data bases or at least one or two baseline cases 

with several sets of input data changes. In order ·to assist 

the user in distinguishing these data bases, the model pro

vide~ a convenient mechanism for file identif~cation. 

This data management facility is accomplished by 

storing select data base identification information in the 

data file its~lf. This facility allows the user not only to 
;1.• 

access conveniently any one of a series of data bases, but 

also to be alerted whenever a particular copy of a file is 

not available (having been rolled out to long~term storage) 

or destroyed, possibly due to misuse of the system or to a 

failure of the computer system. 

The data base, identification information stored in 

the file includes the following: 

1. ·File-id - a 12-character code or label used to 
identify the data base. 

2. File description - a 60-character description 
or title used to charact~rize the primary con
ditions represented by the data base. 

3. Creation.date/time - the date and time at which 
the data base was first created. 

4. Last·access date/time - the date and time at 
which the data base was last accessed. This in
formation provides a means for reminding the 
user when the data base was last updated or 
otherwise altered; it is especially valuable 
when more than one person frequently uses the 
model. · 

5. Model version #/date - the version #. and compi
lation date of the model used to generate the 
data base. This information is useful since the 
model is developed in an evolutionary manner and 
special features or submodels are frequently 
added to meet specific requirements of individual 
projects. 
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6. Model program parameters - a series of para
meters that characterize the computer program 
for the model version # that created the data 
base, such as the maximum number of time periods 
that can be processed. 

7. Password - a single 6-character label used as a 
security feature to prevent unapproved access 
to the data base. The model offers the user the 
option of defining a special password that can 
be unique for eac;:h individual data, base, or 
standard for all data bases proprietary to the 
user's.prganization. 

4.3 DATA BASE SPECIFICATIONS 

The model provides standard data management facilities. 

The user can first create a new data base and preserve it in 

a mass-storage 'device~ in a subsequent run, the user can up

date an existing data base and also retain this new data base, 

if desirable. The flexible capabilities offered by the 

NAMELIST.input procedure allow the user to add, change, or. 

delete any individual model control option or parameter as 

well as the complete set of input source data in any given 

data base. 

' The namelist input_variables that control data base 

access are: 

SAVEI = Logical variable used to control "saving" the data 
base. If SAVEI-~ T, the input data set .as it exists 
after pre-processing by the Data Editing model "EDIT" 
is copied from computer corernernory to a mass-storage 
device (Default:·: 'SAVEI = F). 

LUNITO = Logical unit number (integer variable) for the data 
base file (Default: LUNITO ~ 10). 

DBID = 2-word integer array (12 characters) for data base 
identification (Default: DBID =Blanks). 

DBDESC = 10-word integer array for data base title or descrip
tion (Default: DBDESC =Blanks). 

DBPWD = Integer variable to represent a special password for 
the data base. 
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.4.3.1 Cieation of a Data Base 

In the standard execution of the model, no data base 

is created. The input data is accepted and loaded info core 

memory.' The model generates projections and prints ·the re-

ports requested. Since the default value for SAvEI = F, the 
( . 

input data are not copied or otherwise saved. To create a 

data base, that is, to copy the input data from core memory 

to a mass-storage file, 'the variable SAVEI must be set equal 
di'' -· 

to "T" or ".TRUE.". For efample ,' 

@ ASG, A BASElO. 

@USE 10., BASElO. 

@ XQT "JFM •• Execute the model 

$INPUT 

SAVEI = T, LUNITO = 10, DBPWD = 6H007 

DBID = 12HBASELINE 10, 

$END 

, 

In the above "runstream" or sequence of UNIVAC 1108 Exec 8 

control statements, the first command "assigns" the cataloged 

file "BASElO" to the current run; the second command links 

this mass-storage file with logical unit number "10";· the 

third, "executes" the model. Since SAVEI = T has been speci

fied, the data base will be copied back to file BASElO after· 

pre-processing by the "EDIT" model. 

4.3.2 Updating an Existing Data Base 

Access to an existing data base is made possible by 

means of an @XQT control statement option. Consider first 

the case where an existing data base is accessed and only 

selected items are to be updated (add, change or delete); 

the model is run, but no copy of the updated version of the 

data base is desired. Simply use the "Z" execute option and 

do not set SAVEI~ For example, 
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@ASG,A BASElO. 

@USE 10., BASElO. 

@XQT,Z JFM 

$INPUT 

AOEQ(l) = 1000., ••• 

$END 

R-3068 

In case the updated data base is to be saved - that is, a 

revised data base is to be generated ~ set SAVEI = T and 

LUNITO to the desired logic~l unit number representing the 

"updated" data base. For example, 

@ASG~A BASElO. 

@USE 10., BASElO. 

@ASG,A BASEll. · 
I 

@USE 11., BASEll. 

@XQT ,z JFM 

$INPUT 

.SAVEI.= T, LUNITO = 11, 

-~EQ (1) = 1000., ••• 

DBID = 7HCASE 11, ~·· 

$END 

In this example the model accessed. the old. data base "BASElO" 

and generated a new data base "BASEll". The original data 

base "BASElO" was·not altered in mass-storage. The changes 

were made in core memory and the updated data base was copied 

out to the file "BASEll". The use of the @XQT control stat.e

ment option "Z" introduced above is convenient, since the two 

cases can be handled in the same manner. However, it would be 

a very simple modification to replace this control mechanism 

by using instead a special input data record to be accepted 

by the model prior to processing the narnelist input. 

22 

• 



• 

• 

4.4 

R-3068 

USE OF THE UNIVAC 1108 EXEC 8 SYSTEM IN DATA BASE· 
MANAGEMENT 

In the above section, procedures were described for 

creating and changing data bases by means of model control 

options within the program itself. These facili~ies are 

provided to make the model independent of the computer 

operating system and available more generally to potential 

users who may not be skilled in using the execut~ve commands 

or job· control language (JCL) 'offered by the-computer sys

tem. On th~ other hand, there are distinct advantages in 

ti~e and expense, and it is often most convenient to exploit 

fully the facilities offered by the operating system for data 

base management. For example, the UNIVAC 1108 Exec 8 Ope

rating System provides: 

1. File Utility Routines (FURPUR) - a set of file 
utility routines that perform a variety of 
functions for system and user data file main
tenance. 

2. ED Processor - a text editor which allows the 
user conversationally to edit a symbolic file 
or element. It allows insertion, deletion, and 
replacement of text. 

FURPUR control statements can be used to save or1 copy any 

given set of input data. The text editor can be used to make 

all of the changes in a set of input data necessary to pro

duce a "second" or updated version of the input data • 

Input data for a given case can be stored either as a 

"data file" or as a symbolic element in a "program file". 

Definitions _of these terms and selected FURPUR statements· 

are given in Appendix C, "A Short De~cription of Some 

UNIVAC 1108 Executive System Functions". For further speci

fications consult "UNIVAC 1100 Series Operating System Pro

grammer Reference," Sperry UNIVAC Report UP-4144, Rev. 3 

. (1973), viz Sections 1.4.2 on FURPUR and 18.4 on ED PROCESSOR. 

Consider use of a symbolic elemen~ in a program file. Then, 
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in order to prepare data input, proceed to build or create 

the elerne.nt "BASElO" in the program f:il P. "P" hy ni:;e nf the 

text editor~ For example, 

@ASG,A P •• Assign file P to this run 

@ED,I P.BASElO •• Create symbolic element BASElO 

$INPUT 

NPROJ = 20, 

. . . 
~END 

The end result of typing in the namelist input is a symbolic 

element P.BASElO, which is equivalent to a very abbreviated 

version of the data base. The "EDIT" model can escalate 

selected figures and .otherwise "fill out" variable arrays. 

In order to run the model, only a single command is 

required once the input data has been prepared as e~plained 

above. For example, 

@XQT JFM • Execute the model 

@ADD P.BASElO •• Use input data for BASElO 

These two control statements are all that is required to 

operate the model for case "BASElO". No data base is stored 

except the abbreviated form of P.BASElO, which contains all 

of the source data and model control options/parameters neces

sary to operate the model. 

To update or otherwise modify the input data for case 

"BASElO", use the text editor, e.g., 

@~C ~.SASElO, .BASEll 

where the output symbolic element is "BASEll". To run the 

model for this case simply use the statement @ADD P.BASEll 

following the @XQT command. Results for the "updated" case 

"BASEll" will be produced. Both cases are stored permanently 

in the file P. 
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SECTION 5 

REPORT DATA SPECIFICATIONS 

The user must provide the fol1owing kind of informa-

• The duration of the reporting period and the 
designation of the time periods. 

• The reports requested to be generated and the 
specific line items to be suppresse6. 

• Specification of model control options and 
model parameters. 

• Data required to define capital outlays and 
long-term debt borrowings. 

• Specification of equity and working capital 
additions and initial values of other assets 
and liabilities. 

• Data required to specify revenues and expenses. 
j 

5.1 REPORTING PERIOD SPECIFICATION 

The choice of the reporting period on which the model 

will operate and generated projections is arbitrary and at 

the option of the user. The standard reporting period, how

ever, is expected to be "years" and consequently, certain 

report headings and default values have been made with.this 

in mind. In order to simplify much of the discussion in 

this document the reporting period will be conventionally 

assumed rto be "years". The logical operation of the model 

depends critically on the .reporting period. All specifica

tions regarding time such as the length of the debt retire

ment period, the economic life of a capital investment, and 

both short-term and long-term interest rates are dependent 

on the time unit. Therefore, if a different time period, 

such as quarters, months~ or planning units, is desirable, 

all input data relating to .time units must be carefully 
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examined so that they are consistent with each other. For 

example, consider the choice of monthly reporting periods. 

Revenues, expenses, equity additions, borrowing, capital 

outlays, etc., must all be specified with regard to a monthly 

period. Interest rates must be provided "per month". The 

time limits ori t~x loss and investment tax credit carry

forwards must be adjusted upwards by specifying twelve times 

the legal limits in years. Similar modifications· must be 

made to -Other input data related to the time period.· 

Two model integer parameters are required to specify 

the reporting period. A control option (logical variable) 

is available for use when generating projections by month. 

NPROJ = The number of time periods for which projections 
will be generated, including an arbitrary number 
of initial construction periods. 

·YEARO = Numerical value to be assigned to the initial time 
period (e.g., "YEARO = O" or "YEARO = 1976"); this 
:assignment will be used only ~or reporting purposes. 

FLAGM = Control option that allows input data for long-term 
debt and capital outlays to be specified in years, 
while model generates projections for montly report
ing periods. 

The parameter NPROJ must include not only the span or dura

tion of normal operating time periods over which the projec

tion is desired, but also the duration of any initial construe~ 

tion periods. The initial time period, however, is treated 

as an exception and is not to be included in NPROJ. The 

rationale for this can.easily be seen, if one considers the 

normal interpretation of financial reports. The profit and 

loss and cash flow statemen'ts present results that were 

accomplished over a fixed time period - the accounting or 
11 fiscal 11 year. On the other hand, the financial position 

statement presents the condition of all assets and liabilities 

as of a particular moment in time, namely at the close of 

business on the last day in the fiscal period or "at the close 
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of the fiscal year". Before the model can generate a pro

jection for the first year of operations, that is actually 

the second year in the model, it must be "loaded" or 

"initialized" at the close of the year preceding the "first" 

(operational) year. In other words, line items in the 

financial position statement or balance sheet must be 

initialized; equity, working capital, debts, and possibly 

capital outlays must be entered in the "O" time period be-

~ fore the model can geiierate projections for the "first" 

time period. Due to this requirement, the first reporting 

period is not to be considered as an operating year. No 

operational revenue, expense, or even interest on debts 

should be entered for year "O". However, this "initializa

tion period" can be used to represent a construction period 

that precedes the operation of a facility. 

The convention that is utilized by the model for 

input reference purposes is to regard this initial time 

period as year "O" and subsequent periods as years "l", 

"2", "3", etc. irregardles~ of the specification of YEARO 

which is only for reporting purposes. All of the source 

data specifications requiring a year designation can then 

be entered with reference to this series. At the end of 
-

year "2", for example, the model will have generated results 

for 2 operationai years, etc.· The specification NPROJ ~ 20, 

YEARO = 0, will generate projections for years 0, 1, 2, ... , 

20. On the other hand, for a case where there are two 

initial construction years followed by 25 years of operations, 

set NPROJ = 26 and YEARO = -1, then projections will be re- -

ported for years -1, O, 1, 2, 3, ... , 2~. The initial 

period- is already available as one of the two construction 

years. A capital outlay in year 14 (input reference) will 

appear under the year 13 (report reference) in the projec

tions. As another example, if NPROJ = 10 and YEARO = 1976, 

then projections are reported for the periods. 1976, 1977, 

1978, ... , 1987. A capital outlay reported during 1978 
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will be specified as in year "2" (input reference). On the 

other hand, if the time unit were chosen as months, then 

NPROJ = 60 and YEARO = 0 would generate a five-year projec

tion with results reported for the 61 periods O, 1, 2, .•• , 

60. 

When the control opt.ion FLAGM = T, the user is allowed 

the simple convenience of entering (1) long-term debt 

interest rates and the duration of the debt retirement 

period in years; (2) economic and tax life, as well as the 

tax depreciation rate for capital outlays in years. The 

operation of the model, however, will proceed in monthly 

cycles and all remaining input data must be entered with 

reference to monthly time periods. 

The basic convention regarding the "timing" of indivi

dual sources and applications of funds can be stated as 

follows: I 

All sources of funds are rec;eived and all applic·ations 

of funds are p·aid out at the c1os·e o:f the fis·caT year.. The 

opearation of all of the submodels reflect this primary con

vention. Therefore, it is recommended that the user follow 

this convention carefully when specifying the timing at 

which debt is incurred, retirement 

charges begin, capital outlays are 

made to equity or working capital. 

of debt begins, interest 

made,. and additions are 

Depreciation of a capital 

investment should begin no sonner than the year following 

the capital outlay. The first year in which the retirement 

of long-term debt begins and interest is charged should be 

no sooner than the year following the year that the nP.ht. w;:i.s 

incurred. Attention to this "timing" convention should re

sult in financial projections that are internally consistent. 

On the other hand, the model does allow the user to 

adopt different conventions for selected financial items. 

For example, one can specify that interest is charged dur-

ing the year that the debt is incurred. This simply indicates 
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. \ 

that the borrowing was made on the first day of the fiscal 

year rather than the last. In a similar way, the user may 

apply the flexible specifications provided by the model in 
/ 

order to represent in a realistic manner the sifuation at 
I 

hand • 

While the model operates with fundamental integral 

time periods,, fractional periods can 

straight-forward manner~ A debt of X .. . .~· ... .,. -. "' 

red six months after the start of the 

represented by two depts, each in the 

' 
be simul.ated in a 

,I 

dollars that is incur-.,. ' .... . 

fiscal year N can be 

amount of 0.5X, the 

first incurred in the year N and the second incurred in 

year (N+l); the interest charge in year N will be equal to 

that due for hald of year N. Other financial items can be 

segregated in a similar manner to represent sources or 

applications of funds being made at some point in time other 

~han the close of the fiscal year • 

5.2 REPORT REQUEST AND RUN IDENTIFICATION SPECIFICATION 

The list of output reports that can be generated by 

the model and the corresponding l.ine items that are available 

for printing in-these reports is given in Section 6~ The 

report request and line item selection options are specified - -
by means of the following logical input variables (default 

values for all report and·line item requests are "FALSE"): 

5.2.1 Financial Accounting Projection Report Requests 

PRTlO =Logical variable to control printing Report No. 10, 
"Statement of Income - Profit and Loss Projection". 

PRT20 =Logical variable to control printing Report No. 20, 
"Statement of Changes in Financial Position - Cash 
Flow Projection". 

PRT30 =Logical variable to control printing Report No. 30, 
"Statement of Financial Position - Balance Sheet 
Projection". 
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PRT40 = Logical variable to control printing Report No. 40, 
"Capital Investment Planning and Financial Perfor
mnnr.e. Me.asur.e.s". 

5.2.2 Supporting Subschedule and Special Report Requests 

PRTOl = Logical variable to control listing Report 01, 
"Financial Accounting Reports, Titles, and Line 
Items". 

, 

PRT02 = Logical variable to control listing Report 02, 
"Date Base - Narnel:i.st Input". This report is 
generated by the Editing-Data model "EDIT". ' 

PRT04 = Logical variable to control listing Report 04, 
"Capital Outlay Specifications and Tax Depreciation 
P:r;ojection". This repor.t il=> generated by the Capital 
Outlay model "CAP". 

PRT05 = Logical variable to control listing Report 05, "Long
. Term Debt Specifications and Interest, Retirement 

Payments and Debt Balance Schedules". This report 
is generated by the Debt model "DEBTS". 

PRT08 = Logical variable to control listing Report 08, 
'~Revenue and Expense Model Projection". ·This report 
is generate<l by the "IOStJ~S" routine. 

PRT12 = Logical variabie to control listing Report 12, "Ap
plication of Tax Losses and Investment Tax Credits". 
This report is generated by the Tax moclel "TAX". 

PRT16 = Logical variable to control listing Report 16, "Auto
matic Short-Term Debt Borrowing Projection". This 
report.is generated by the Cash Flow model "CASHF". 

PRT18 = Logical variable to control listing Report 18, "Dis
counted Cash Flqw Internp.l RatP. of Return Calcula
tion". This report is generated by the "DCF" 
routine. 

PRT35 = Logical variable to control listing Report 35, 
"Maximum Return on Rate Base Constraint Calculation". 
This report is generated by the Regulated Industry 
model "RBASES". 

PRT38 =Logical variable to control. printing Report 38, 
"Capital Investment Planning and Energy Conserva
tion Impact Projection". This report is generated 
by the "RPT38" routine. 
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PRT80 = Logical variable to control printing Report 80, 
"Purchase and Sale of Assets" . 

5.2.3 Report Line Item Specification 

LF = Logical array variable to print/suppress individual 
report line i terns (Default value LF (J) = T, all .J) ; 
e.g., to print lines 107 and 110 while suppressing 
lines 108-109, set "LF(l07)=T,F,F,T" (see Figure 5.1). 

5.2.4 Title and Run Identification 

IDCORP = Ten word integer array (60 characters) to be used 
to provide a corporate title for printing with the 
model headings; e.g., "IDCORP(l) = 16H ABC 
CONSOLIDATED". .(Default: IDCORP = Blanks) . 

IDRUN = Twenty word integer array (120 characters) to al
low the user to specify a special run identifica
tion in the form of a Hollerith string; e.g., 
"IDRUN(l) = 42HFISCAL 1977 BASELINE CORPORATE 
PROJECTION, 
IDRUN (11) = 22HAPPROVED JULY l ,_ 1976". 
(Default: IDRUN =Blanks) . 

I 
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SECTION 6 

MODEL OUTPUT REPORTS 

6.1 REPORT 10, CONSOLIDATED STATEMENT OF INCOME - PROFIT 
AND LOSS' PRO'JECTION 

Revenues 
' 

~et Sales·and Operation Revenues 

Sales - Product A 
Sales - Prod~ct·B 

Miscellaneous Revenues 

Total°.Revenues 

Costs and Expen~es 

Cost of Goods Sold 

Operation and M~intenance Expenses 

General and Administrative Expenses 

S~lling Expenses 

Segregated Expenses - Type A 

Segregated Expenses - Type B 

Segregated Expenses - Type C 

Miscellaneous Expenses 

Taxes, other than Federal Income 

Direct Labor Costs 

Direct Materials Costs 

Overhead 

Costs, Excluding Depreciation and 
Interest 

Gross Operating Income 

Interest Expenses 

Financial Depreciation 

Amortization of Financia+ Expenses 

Total Expenses 

35 

(SREV) 

(REVA) 

(REVB) 

(MREV) 

(TREV) 

(COST) 

(OMEX) 

(GAEX) 

(SEX) 

(SEXA) 

(SEXB) 

(SEXC) 

(MEX) 

(TOFIT) 

(DLABOR) 

(DMATR) 

(OVERH) 

(PEX) 

(GOINC) 

(INTEX) 

(FDEP) 

(FDCIA) 

(TOTEX) 



Other Income. 

Investment Income, Net 

Net Income Before Taxes 

Income Taxes 

Tax Depreciation 

Taxable Income 

Unused Tax Losses 

Tax Loss Carryforward 

Tax Loss Applied this Year 

Investment Tax Credit 

Unused Investment Tax Credits 

Tax Credits Carried Forward 

Tax Credits Applied this Year 

Current Income Tax 

Deferred Income Tax 

Total Income Tax 

Net Income {Book Profit) 

R-3068 

{IINC) 

{INCBT) 

. {FITDEP) 

(FIT INC) 

(FITUTL) 

(FIT .. LCF) 

{FITTLA) 

(FI'rITC) 

(UTCR) 

{TCRCF) 

(TCRA) 

{FITCUR) 

{FITDEF) 

(FITTOT) 

{NET) 

6.2· REPORT 20, CONSOLIDATED STATEMENT OF CHANGES IN 
FINANCIAL POSITION - CASH FLOW PROJECTIONS 

Sources 0£ Funds 

Net Income {Book Profit) 

Financial Depreciation 

Amortization of Financial Expenses 

Deferred Income Taxes 

Provided by Operations 

Short··Term Dorrowing 

Long-Term Borrowing 

Net Additions to Equity 

Miscellaneous Sources of Funds 

Total Sources of Funds 
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Application of Funds 

Additions to Plant and Equipment 

Short-Term Debt Retirement 

Long-Term Debt Retirement 

Financial and Debt Expense 

Miscellaneous Application of Funds 

Subtotal 

Cash Dividends Paid 

Ne't Increase in Investments . 

Total Application of Funds· 

Increase in Working Capital 

· Total Disposition of Funds 

Cash Benefits Less Investment Costs 

Net Cash Generated During the Period 

Cumulative Net Cash Generated 

R-3068 
I 

(CAPO) 

(STDRET) 

(LTDRET) 

(FDCIX) 

(MAOF) 

(TAOFl) 

(DIVP) 

(ADINVM) 

(TAOF) 

(ADWC) 

(TOOF) 

(CASHO) 

(CASHG) 

(CUMCG) 

6.3 REPORT 30, CONSOLIDATED STATEMENT OF FINANCIAL POSITION 
- BALANCE SHEET. PROJECTTON 

Assets 

Current Assets 

c.ash 

Accounts Receivable - Net 

·Inventory 

Prepaid Expenses and-Other Current Assets 

Total Current Assets 

Property, Plant and Equipment 

At Original Cost 

Less - Accumulated Depreciation 

Net Property and Equipment 

Investments 

Goodwill and Other Assets 

37 

(CASH) 

(RECEIV) 

(GOODS) 

(PREPEX) 

(CURAS) 

(CAPEO) 

(CAPED) 

(CAPEN) 

(INVM) 

(OTHERA) 



Deferred Charges 

Unamortized Financial and Debt Expenses 

Unamortized Construction Interest 

Other Def erred Charges 

Total Def erred Charges 

Total Assets 

Liabilities and Shareholders Equity 

Current Assets 

Accounts Payable 

Accrued Expenses 

Accrued ·1·axes 
. Notes Payable 

~Qta! ~urrent Liabilitico 

Short-Term Unpaid Balance 

Long-Term Unpaid Balance 

Total Debt Balance 

Def erred -Income Taxes 

Deferred Credits 

Total Liabilities 

Stockholders Equity 

Capital Stock at Par Value 

Capital Surplus 

Total .Paid-In Capital 

Retained Earnings 

Total Equity Capital 

Total Liabilities and Equity 

New Working Capital 

R-3068 ,, 

(DEFFDX) 

(CAPCI) 

(DEFC) 

(DEF) 

(TOTALA) 

(PAYABS) 

(ACCEX) 

(ACCT AX) 

(NOTE SP) 

(CURLS) 

(STDBAL) 

(LTDBAL) 

(DBAL) 

(DEFTAX) 

(DEFCR) 

(TOTALL) 

(STOCK) 

(STKSUR) 

(CAPPO) 

(RETE) 

(EQUITY). 

(TOTALE) 

(WORKC) 

6.4 REPORT 40, CAPITAL INVESTMENT PLANNING ANO F'INANCIAL 
PERFORMANCE. MEASURES 

Liquidity 

Quick Ratio 

Current Ratio 

38 

(RATIOQ) 

(RATIOC) 
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Inventory to Capital Ratio 

Working Capital 

Leverage 

Long-Term (funded) Debt to Equity 

Long-Term (funded) Debt to Capital 

Long-Term (funded) Debt to Assets 

Activity 

Annual Unit Sales 

Unit Price 

Total Revenues 

Profitability 

Net Income (Book Profit) 

Net Margin - Return on Revenue 

Gross Operating Margin 

Rate of Return on Paid-In Capital (%) 

Rate of Return on Total· Equity (%) 

Rate of Return on Total Capital (%) · 

~·. 
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(RATIO I) 

(WORKC) 

(LTDEQ) 

(LTDCAR) 

(LTDASS) 

(USALES) 

(UPRICE) 

(TREV) 

(NET) 

J_NETM) 

(GROS SM) 

(ROIC) 

(ROIE) 

(ROIT) 

6.5 REPORT 38, CAPITAL INVESTMENT PLANNING AND ENERGY 
CONSERVATION IMPACT.PROJECTION 

.Activity 

Annual Throughput 

Annual Throughput (MM Barrels) 

Annual Throughput (MM Barrel-Miles) 

Annual Throughput (MMMMCF-Miles) 

Annual Throughput (MM Gallon-Miles) 

Nominal Tariff - Unit Transp. Charge 

Actual Tariff 

Transportation Revenues 

Nominal Actual Total Revenues 

Revenue Reduction 

Total Revenues 

Tariff Constraint Factor 
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(THRUP) 

(THRUP) 

(THRUP) 

(THRUP) 

(THRUP) 

(UPRICE) 

(VARS) 

(SREV) 

(TREV) 

(REVA) 

(TREV) 

(TARP) 



Leverage 

Long-Term (funded) Debt to Equity 

Long-Term (funded) Debt to Capit.al 

Long-Term (funded) Debt to Assets 

Profitability 

Operating Income (ICC Rules) 

Operating Income (FPC Rules) 

Ope~ating Income 

Annual ICC Rate Base 

Annual FPC_Rate Base 

Rate of Return on Rate Base (%) 

Rate of Return on Paid-In Capital 

Rate of Return on Total Equity (%) 

Rate of Return·on Total Capital (%) 

Energy Consumption 

Annual Energu Usage in MM KW-HRS 

Annual Energy Usage in Gas (MMCF) 
I 

Annual Energy Usage of Oil (BBLS) 

Annual Energy Costs 

(%) 

(%) 

(%) 

(%) 

Present Value of Energy Used 

Discounted Value of Energy Used (@ ••• ) 

Unit Cost of Energy ($) 

Unit Cost of Energy ($/MMCF) 

Annual Energy Wasted in KW-HRS(M) 

Annual Energy Wasted Cost ($) 

Present Value o~ Energy Wasted 

Discounted Value of Energy Wasted (@ ... ) 

Other Measures 

Segr~gated Expenses - Type A 
I 

Present Value of Above Item 

Discounted Net Cash Flow (@ ~··> 

Total Annual Unit Costs 
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(LTDEQ) 

(LTDCAP) 

(LTDASS) 

(OP INC) 

(OP INC) 

(OP INC) 

(RBASE) 

(RBASE) 

(ROIR) 

(ROIC) 

(ROIE) 

(ROIT) 

(ENERGU) 

"(ENERGU) 

(ENERGU) 

(ENERGC) 

(PVEC) 

(PVEC (NT)) 

(UCOSTE) 

(UCOSTE) 

(ENERGW) 

(ENERGS) 

(PVPS) 

(PVPS (NT)) 

(SEXA) 

(VV) 

(SUMl) 

(UCOSTS) 

• 

• 
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Present Value of Average Unit Costs 

Discounted Average (Annual) Unit Costs/ 
Long~Run Average Costs (@ ..• ) 

Net.Income (Book Profit) 

Present Value of Book Profits 

Discounted Value of Book Profits (@ ..• ) 

Net Cash Generated During the Period 

Present Value of Net Cash Generated 

Other Line Items 

Operations and Maintenance Expense 

Interest Expenses 

Total Expenses 

Unused Tax Loss 

Unused Investment Tax Credits 

Long-Term Borrowing 

Net Additions to Equity 

Additions to Plant & Equipment 

Long-Term Debt Retirement 

Plant & Equipment (@ Original Cost) 

Net Property & Equipment 

Total Debt Balance 

Total Equity Capital 
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(PVCOST) 

(LAC) 

(NET) 

. (PVBK) 

(PVBK (NT) ) ' 

(ASHG) 

{PVCASH) 

{DNCG) 

{PVF) 

DROIA{M) ,DROIYl{M) I 

DROINY(M) 

{OMEX) 

{INTEX) 

(TOTEX) 

{FITUTL) 

(UTCR) 

(LTD) 

{ADEQ) 

{CAPO) 
' 

(T..TDRET) 

(CAPEO) 

(CAPEN) 

(DBAL) 

(EQUITY) 
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SECTION 7 

CAPITAL OUTLAY SPECIFICATIONS 

The model provides facilities for handling complex 

schedules of capital outlays with their corresponding tax 

depreciation and investment tax credit allocations~ After 

the introduction of the input data specifications for capi

tal outlays, a number of related subjects will be discussed, 

including tax depreciation methods, carrying forward invest

ment tax credits, and methods to capitalize items expensed 

for tax purposes. 

7.1 CAPITAL OUTLAY INPUT DATA SPECIFICATIONS 

The user must .supply as source data a complete set of 

capital outlay specifications for each addition to plant, 

property, and equipment planned durinq the Projection period. 
These specifications are defined by assigning values to the 

following namelist variables: 

CAPN = Number (integer) of capital outlay items. 
Several individual items may be grouped to
gether, if they are to be depreciated in the 
same way. 

CAPA(M) = Amount (real) .of outlay for the Mth capital 
item($). 

CAPY(M) = Year (integer) in which the Mth outlay is made. 
The full amount of the outlay will be treated 
as an application of funds in this year. · 

CAPYl(M) =First year (integer) in which depreciation· of 
the Mth outlay is to begin for both financial 
and tax purposes. A full year's depreciation 
will be reported for this year, which is nor
mally set as the first year of operation of the 
facility associated with the capital outlay. 

CAPNYF(M) =Number of years (integer) estimated in the econo
mic life for financial depreciation purposes of 
the facility associated with the Mth outlay. 
9nly whole years are accepted. Fractional years 
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CAPNYT(M) = 

.,,. 

CAPTDM(M) = 
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can b~ represented by separating the outlay into' 
two components, one with a longer life than the 
other. The financial depreciation in any given 
year during the life of the facility will be 
equal to the original depreciable amount (out
lay less salvage value) of the outlay divided 
by the economic life . 

Numl;>er of years (integer) in the economic life 
for tax purposes ("tax life") of the facility 
associated with the Mth outlay. This is the 
pe~iod over which the tacility is d.epreciated 
for tax pµrposes accoraing to the method 
specified by CAPTDM(M). 

Code (integer) to indicate the tax depreciation 
method to be applied to the Mth outlay (Default: 
CAPTDM(M) = O). The following methods can be 
specified: 

1. Straight line depreciation at a rate of 
l/CAPNYT(M); it is not necessary to 
specify the rate for this method since this 
rate will be applied by default (CAPTDM(M) = 
0) • . 

2. Straight line depreciation at a given rate 
(CAPTDM (M) = 1) . 

3. Declining balance depreciation at a given 
rate (CAPTDM(M) = 2). 

4. Declining balance depreciation at. a given 
switchover to straight line (CAPTDM(M) = 
3) • 

5. Sum of years-digits deprecition (CAPTDM(M) = 
4) • 

CAPTDR(M) = Tax depreciation rate (real) to be applied to 
the Mth outlay expressed as a decimal . 

CAPTSY(M) = Year (integer) in which the tax depreciation 
method applied to the Mth outlay is switched 
for declining balance to straight line, this 
variable is only applicable when CAPTDM(M) = 3. 

CAPSV(M) = Salvage value (real) of the Mth capitai outlay 
($). This is the amount recoverable on retire
ment of the facility at the end of its economic 
life. This value is not applied automatically 
as revenue·or as a source of funds by the model; 
however, the procedure to use, if such an action 
is desired, is described below. 



CAPCIM(M) 

CAPTCA(M) 

CAPTCR(M) 

CAPTY(M) 

FITITC(N) 

CAI'TYl(M} 

CAPTNY(M) 

R-3068 

. . ' = Construction interest and other charges (real) 
during the construction period associated with 
the Mth capital oti tlay ( $) • '!'hese amounts are 
expensed for tax purposes as incurred, but 
capitablized for financial (book) purposes and 
amortized over the economic life of the facility 
(see Section 7.3). 

= Amount (real) of the Mth capital outlay that is 
subject to an investment tax credit ($). Usually, 
this amount would be identical to the outlay, un
less a portion of the outlay has to be excluded. 
The value of the investment tax credit ($) it
self is calculated as the product of the amount 
CAPTCA(M) and the tax credit rate CAPTCR(M). 

= Investment tax credit rate (real) to be applied 
to the amount CAPTCA (M) e.X.};JJ:~ss~u d.S a u~cima.l 
(Default: CAPTCR(M) = 0.10). 

~ Year (integer) in whi.ch th.P. :i.nve.stmf:!nt. t:ax 
credit associated ·with the Mth outlay is avail
able to be applied in reducing current federal 
income taxes (Default: CAPTY(M) = CAPY(M). 

= Amount (real) of additional investment tax 
credits ($) available in the Nth time period 
above and beyond those specitied via the above 
variables. The user has the option of entering 
investment tax credits directly by assiging 
values to the array FITITC. The user may select 
thia procedurQ in place of or in addition to 
specifyinq the amounts subject to a tax credit 
CAPTCA(M). 

= f ~rst year (integer) in which the normalization 
of the tax credit associated with the Mth out
lay is to be taken for financial (book) pur
poses. If normalization of the tax credit for 
book purposes is not specified via assigning 
a non-zero value to CAPTNY(M), the tax credit 
will be ;;ippl:i..ed in the same year for both financial 
and tax purposes, namely, in the year specified 
by C.ArTY (M) ~ 

= Number of year (integer) in which the normaliza
tion of the tax credit associated with the Mth 
outlay is taken for book purposes. The default 
value, CAPTNY(M) = 0, which represents the 
condition where normalization of the tax credit 
is not desired, corresponds to "flowing through" 
the full amount of the credit in the year speci
fied by CAPTY(M). Normalization is specified 
by assigning a non-zero value to CAPTNY(M). 
For example, 
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CAPTY(M) = 0 
CAPTYl(M) = 1 
CAPTNY(M) = 5 
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represents the condition where the full tax 
credit is taken for tax purposes in year O, 
while one-fifth of the tax credit will be sub
tracted from the def erred federal income tax 
for years 1 through 5. 

By appropriate specification of the above variables 

a large number of possible conditions can be represented • 

A few non-standalfd cases will.be described in order toil

lustrate how the above namelist variables can be manipulated. 

For additions to property, plant and equipment that are not 

to be depreciated, for example, items fully depreciated be-, 
fore the t1me period covered in the projection, simply do not 

assign any values to CAPNYF(M), CAPNYT(M), CAPTDM(M), etc. 

for this "outlay". By default, these variables will be zero 

and no depreciation will be charged frir financial and tax 

purposes. To charge financial but not tax depreciation, 

enter the depreciable amount as CAPA(M) and the economic 

life remaining as CAPNYF(M); no tax depreciation will be 

charged, but the asset will be depreciated fo~ book ~urposes. 

Note that calculations concerning investment tax 

credits proceed independently of those for capital outlays. 

Consequently, the user may segregate a number of tax credi~ 

items in a manner that may differ from the list of capital 

outlay items. The only provisio is that CAPN must represent 

the "larger" number of the two lis'ts. This condition may 

obtain when a particular capital outlay may have two dif

ference tax credit rates applicable according to IRS regula

tions, due to the nature of the individual item, while only 

a single "financial" and "tax" life. 

While the model does not automatically take any ac

tion at the end of the economic life of any capital outlay, 

the retirement of a facility can be specified.by the user. 

~t the end of a ~acility's economic life, the balance sheet 

recognizes a depreciated value equal to the salvage value 
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originally specified. To represent recovery of this amount 

when the facility is actually sold, an extra capital outlay 

item may be specified, with a value equal to the negative 

of the salvage value and the year the outlay is made equal 

to the year the facility is sold. Entering such an "extra" 

capital outlay will remove the depreciated value of the 

vacility from the books in the year it is sold without any 

additional depreciation being taken since CAPNYF(M*) = 0 

fo~. this M*th outlay. The salvage value recovered will be 

reported as a negative application of funds for the year 

specified. If the actual price received exceeds the salvage 

value, the book profit on the transaction should be entered 

as miscellaneous revenue in the year of the transaction. 

Other types of transactions affecting the plant, property1. 

and equipment account can be handled in a similar manner. 

As an example of capital outlay specifications, con

sider four outlays of $180, 5.6, 17 and 3.7 million in years 

O, 1, 3 .and 6, respectively, with an economic life of 36 

years for the first outlay,·but 30 years for the last three. 

Assume a tax life of 22 years for each outlay. Use double

declining depreciation with automatic switchover to straight

line for outlays 1 and 3, but straightline depreciation 

for outlays 2 and 4. Also allow for construction interest 

associated with the first outlay of $8.5 million in year O, 

and interest of $800,000 for the third outlay in year 3. 

Assume a salvage value of ~12 million of the first outlay 

and $1.2 million for the third outlay. Take ten percent 

investment tax credit for each outlay. Specify .. in the name

list $INPUT the following: 

CAPN = 4, 
/ 

CAPA(l) = 180000. I 5600. I 17000., 3700., 

CAPY ( 1 ) = 0 , 1 , 3 , 6 , 

CAPYl(l) = 1, 2, 4, 7, 

CAPNYF(l) ~ 36, 30, 30, 30, 

CAPNYT(l) = 4*22, 

CAPTDM(l) = 3, 1, 3, 1, 
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CAPCIM(l) = 8500., 0.0, 800., 0.0, 

CAPTCA (1) = 180000. I 5600. I 1 -zooo. I 3700. I 

CAPTY ( 1) = 0 I 1 I 3 I 6 I 

CAPTYl(l) = 1, 2, 4, 7, 

CAPTCR(l) = 4*0.10, 

CAP sv ( 1) = 12 0 0 0 • I 0 • 0 I 12 0 0 • I 0 • 0 • 

R-3068 

7.2 TAX DEPRECIATION METHODS 

A variety of investment depreciation methods are of

fered by the model to apply in computing facility depreciation 
.-:·..,· 

for tax purposes. The original tax depreciable value for any 

outlay is taken to be the original outlay amount (cost) less 

the estimated salvage valu~ specified with the exception of 

cases where one of the declining balance methods is applied. 

In the case of the "declining balance" method, the total· 

depreciable value is the original cost (excludi~g salvage)~ 

The following methods may be specified . 

7.2.1 St~aight Line Method 

In this method, the adjusted basis for depreciation, 
-' 

less the estimated salvage value, is recovered evenly over 

the useful life of the asset. The tax depreciation in any 

given year is calculated as the lesser of: 

a. The product of the. original depreciable value 
and the tax depreciation rate for the outlay, 
and, 

b. The undepreciated balance. 

The depreciation rate is specified by assigning a value to 

the namelist input variable CAPTDR(M). If no rate is speci

fied, the ~ate will be taken by default as the inverse of 

the life of the racili ty for tax .EJUrJ:.>u::H:::>, l/CAPNYT (M) . 
' 

7.2.2 Declining Balance Method 

Using this method, the tax depreciation in any given 

year is given as the product of the underpreciated balance 
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of the asset and a uniform rate of depreciation. This rate, 

which may n~t exceed twice the straight line rate, can be 

specified by the user. If no rate is given, by default a 

rate equal to.twice the straightline rate will be applied. 

To be elegible for this method, the asset must have a useful 

life of three or more years. Since the salvage value is 

excluded from the original depreciable value, there is an 

unrecoverable value at the end of the assets useful life. 

7.2.3 Declining Balance with Switchover to Straight Line 
Method· 

The declining balance method is applied up to the 

year specified as the "switchover" year CAPTSY or up to the 

year for which the undepreciated balance divided by the num

ber of years remaining in the tax life of the asset is 

greater than the declining balance depreciation in that 

year (automatic switchover). Salvage value is not factored 

in until the switch to straightline depreciation. At this 

time the expected salvage VglUe is subtracted from the re

maining asset value and the remainder is divided by the 

residual life in years. Straightline depreciation is re

quir7d to depreciate fully the asse.t during the switchover 

year and the remainder of the tax life. The year of switch

over may be specified by the user via CAPTSY, otherwise the 

switchover is made automatically. 

7.2.4 Sum of Years' Digits Method 

The depreciation rate under this method for any given 

year is a fraction, the numerator of which is the remaining 

tax life of the asset at the beginning of the year, and the 

denominator of which is the sum of the digits representing 

the years of the estimated tax life. The original outlay 

must be reduced by estimated salvage value before computing 

depreciation. Ai with the declining-balance method, eligible 

assets must have a life of three or more· years. 
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Over the; total life of the asset the total amount of 

depreciation is equal to the original depreciab~e value and 

is independent of the method applied in calculating the 

allowances for each year, with the exception of the declining' 

balance method without switchover. For financial (book) pur

poses, however, may be calculated using accelerated deprecia

tion. The acceleration of the allowance is, in effect, an 

interest-free loan of an amount given by the product of the 

tax rate and the difference between the accelerated and the 

straightline allowance during the period for which it is 

accelerated. This amount is ~~eluded in the reported de

ferred taxes for each year, which increase the deferred tax 

account that appears under "deferred credits" on the balance 

sheet. 

7.3 CAPITALIZING EXPENSE ITEMS 

The model provides facilities for capitalizing an item 

for financial (book) purposes and expensing the item for tax 

purposes. Three different quantities of this type are 

handled routinely by the model: 

1. Financial and debt expenses associated with 
long-term borrowing (LTDFX) . 

2. Construction interest and other charges asso
ciated with a capital investment during the 
construction period (CAPCIM) • 

3. Capital outlay items which due to some special 
allo~ance have a tax life of only one year,. but 
a useful life of more than one year (CAPA) • 

In each case, the item is expensed for tax purposes in the 

year in which the funds are applied, but for book purposes 

the item is capitalized and subsequently amortized over a 

much longer time period. The difference between the cor

responding amounts charged against taxable income (i.e., 

expensed for tax purposes) and the amounts charged against 

pre-tax income (i.e., expensed for financial purposes) times 
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the federal income tax ·rate contributes to the deferred in

come tax in any given year. 

In order to illustrate how the model handles such 

items, a general method will be outlined here for expensing 

an item for tax purposes that is capitalized for financial 

purposes. The following quantities must be specified by the 

user: 

~ ...... 
FX = Amount of the expense item ($) •· 

XY 

XYl 

NYX 

= Year in which the expense FX is·· incurred. 

First year in which FX is to be amortized. 

= Number of years in the amortization period. 

The amount of amortization charged again~t pre-tax income for 

financial purposes for each year in the amortization period 

will be equal to the cJcpensc <:linount divided by the number of 

years in the amortization period, 

AFX(N} = FX/NYX, 

where 

XYl < N < XY2 -
and 

XY2 = XYl + NYX - 1. 

The unamortized amount or capitalized value of the expense 

item is 

DEFX(N) = FX, for XY < N < XYl; 

N 

DEPX(N) - FX - ~ AFX(J), 

J=XYl 

for XYl < N < XY2; 

DEFX(N) = 0, for N > XY2 
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On the other hand, for tax purposes the amount to be ex

pensed will be 

FDX(XY) = FX, 

where XY is the year in which the expense FX is incurred. 

The effect of the expense item FX on the profit and 

loss statement for financial reporting purposes is indicated 

explicitly in three reported quantities: 

1. Financial Depreciation or Amortization - AFX(N) 
will be expensed for financial purposes each 
year during the economic life, 

XYl ~ N ~ XY2; 

that is, the annual amortization, AFX(N), will 
be reported as a financial expense reducing net 
income before taxes. 

2. Taxable Income - FDX(XY) will be expensed only 
for tax purposesi that is, in calculating the 
amount of taxable income, the full amount of the 
item FX will be charged against (subtracted from) 
taxable income only in the year XY in which the 
expense was incurred. The annual amortization 
amounts AFX(N) will not reduce taxable income. 

3. Deferred Federal Income Taxes - the amount of 
deferred federal income tax will be calculated 
as 

. 

FITDEF(N) = (FDX(N) - AFX(N)) x TAXR, 

where :XY < N < XY2 and TAXR is the income tax 
ratei deferred taxes in any given year represent 
the tax effect of the difference in expenses 
between "tax" and "financial" accounting for 
that year. · 

The effect of the expense item FX on the flow of funds is 

indicated explicitly in the following reported quantities: 

1. Financial Depreciation and Amortization - AFX(N) 
is a source of funds in year N, where XYl < N < 
XY2. 

i. Deferred Income Taxes - FITDEF(N) is a source of 
funds in year N, for XY < N < XY2. 
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3. Capitalized Expense - FX is an application of 
funds in year XY only. 

The effect of the expense item on the balance sheet is indi

cated by the following reported quantities: 

1. Unamortized Expenses' or Net Capital Account -
DEFX(N), the deferred charge or unamortized 
value of the capitalized expense item, repre
sents an asset. When the expense is incurred 
(cash paid out) , 

DEFX(XY) = FX ·' 

first appears in year XY as a def erred charge 
among the assets. This represents the value of 
the capital1~~~ AX~An~~. ;~ each year in the 
amortization period passes, this asset is re
duced by the amount AFX(N) starting in year XYl 
until the value is reduced to 0 in year XY2. 

2. Deferred Income Taxes - the accumulated sum of 
the deferred tax line item FITDEF(N) up to and 
including the given year N ·represents a liabi
lity. 

'I'he model offers tha facili t.y t:o '1ri.pit:ri l i.zf:. t.hri;il?' 

different types of expense items via the narnelist input 

v~u;iables: 

1. LTDFX(M) - Financial and debt expenses.· 

2. CAPCIM(M) - Construction interest and other 
related expenses. 

3. CAPA(M) - A capital outlay. 

The first two expense items LTDFX and CAPCIM are capitalized 

by the model in a similar manner. Values assigned to these 

variables represent the. full amount of the expens'e to be 

capitalized. The amortization period is determined by the 

economic life of the facility associated with the construc

tion in the case of CAPCIM or by the variable LTDNYX in the 

case of expenses associated with a long-term borrowing. For 

both cases the value of the amount capitalized will be re

ported under the line item "Financial and Debt Expenses" in 
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Report 20 (FDCIX); the annual amortization charge will be 

reported under the line item "Amortization of Financial 

Expenses" in Report 10 and Report 20 (FDCIA); defer,red values 

will be reported·· in Report 30 under "Unamortized Financial 

and Debt Expenses" (DEFFDX) for debt related expenses and 

under "Unamortized Construction Interest" (CAPCI) for capital 

outlay related expenses. 

On tJ1e other hand, an item can be capitali~ed for book 

purposes and expensed for tax purposes by means of a "capi

tal outlay" in which the tax depreciation rate is 100 percent 

in the year the item is expensed and the tax life is one 

year, while the financial or economic life is greater than 

one. The appropriate namelist input variables that mus·t be 

specified by the user in order to c~pitalize'an expense item 

are given in the table below for all three cases. 

TABLE 7.1 

INPUT VARIABLE FOR CAPITALIZING AN EXPENSE ITEM 

9ebt Construction Capital 
Quantity Expense Exp·ense Outlay 

FX LTDFX(M) CAPCIM (M) CAPA(M) 

XY ·LTDY (M) CAPY(M) CAPY(M) 

XYl LTDYl(M) CAPYl (M) CAPYl (M) 
-

NYX LTDNYX(M) CAPNYF(M) CAPNYF(M) 

CAPNYT(M) 

CAPT.DR (M), 

In order to illustrate how these var~ables can be 

specified, a single example will be discussed in which the 

same item will be capitalized according to the three types 

of expenses. Consider the case where, in general terms, 

an expense item of ten thousand dollars is to be amortized 

over a .five-year period beginning in year 1 while expensed 

for tax purposes in year O, when incurredi namely, 
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FX = 10, XY = 0, XYl = 1 and NYX = 5. 

Then the annual amortization will be 2.0 in years 1 through 

5. The namelist input would include one of the following: 

1. LTDFX(l) = 10.0, LTDY(l) = 0, LTDXYl(l) = 1, 
LTDNYX(l) = 5. 

2. CAPCIM(l) = 10.0, CAPY(l) = 0, CAPYl(l) = 1, 
CAPNYF(l) = 5. 

3. CAPA(l) = 10.0., CAPY(l) = 0, CAPYl(l) = 1, 
CAPNYF (1) = 5, CAPNYT (i) • 1, -·cAPTDR (1) = 1. 0 • 
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TABLE 7.2 

• EXAMPLE OF CAPITALIZING AN EXPENSE ITEM 

Year 0 1 2 3 4 5 Tota.ls 

• POOFIT/LOSS ~ 

Operating Incare ·O . 10 l_O 10 10 10 50 

Financial Depreciation 0 2 2 2 2 2 10 

Net Incane Before Taxes 0 8 8 8 8 8 40 

Tax Depreciation 0 10 0 0 0 0 10 

Taxable Incane 0 0 10 10 10 10 40 

CUrrent Taxes 0 0 5 5 5 5 20 

Def erred Taxes 0 4 (1) (1:) (1) (1) 0 

Total Taxes 0 4 4 4 4 4 20 

Net Incane (Book Profit) 0 4 4 4 4 4 20 

somas OF FUNDS 

•· Net Incane .0 4 4 4 4 4 20 

Financial Depreciation 0 2 2 2 2 2 10 

Def erred Taxes 0 4 (1) (1) (1) (1) 0 

Net .Additions to Equity 10 0 0 0 0 0 10 

Total Sources 10 10 5 5 5 5 40 

APPLICATION.OF FUNDS 

Ca:tezalized Expense 10 0 0 0 0 0 10 

• Increase in W:>rking Capital 0 10 5 5 5 5 30 

Total Applications 10 10 5 5 5 5 40 

BALANCE SHEm' 

• Current Assets 0 10 15 20 25 30 

Unamortized Expenses 10 8 6 4 2 0 

Total Assets 10 18 21 24 27 30 

Def erred Taxes 0 4 3. 2 1 0 

Capital Paid-In 10 10 10 10 10 10 

Petained J?arnings 0 4 8 12 16 20 

Total Equity and Liabilities 10 18 21 24 27 30 
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SECTION 8 

DEBT SPECIFICATIONS 

The model provides facilities for handling complex 

schedules of long-term debt, as well as short-term loans. 

Since the procedures for specifying long-term debt differ 

from those pertaining to short-term borrowing, the manner 

in which a debt is defined and entered into the model will 
-!•· 

detemine whether a given borrowing is classifieO. ·'as "long

term debt" or "short-term debt". There is no distinction 

between "long-term" and "short-term" debt based on the 

amount of the borrowing, the interest rate charged, or the 

retirement period. For example., a short-term debt could be 

carried for twenty years. 

8.1 LONG-TERM DEBT SPECIFICATIONS 

The user must supply as source data a complete set 

of long-term debt (LTD) specifications for each indiv~dual 

borrowing planned during the time periods spanned by the . 

financial projection. The LTD specifications are defined 

as follows: 

LTDN =Number of LTD items (integer). 

LTDA(M). =Amount borrowed (real number) in the Mth LTD ($). 

LTDY(M) = Year (integer) in which the Mth LTD is incurred. 
The full amount borrowed will be a source of 
funds in this year. As a convention, the LTD 
mQy be considered as being incurred on the last. 
day of the fiscal year. ~~ 

LTDYRl(M) =Year (integer) in which the first retirement 
payment is to be made for the Mth LTD. Usually 
the retirement period will not begin until at 
leQst the yeQr following that in which the debt 
was incurred; that is, LTDYRl(M) > LTDY(M)· + 1. 
Since the convention adopted by the model is that 
funds are received at the close of the fiscal 
year in which they are borrowed, it is consistent 
to assume they will not be paid back for at least 
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a year. While a .warning message will be 
printed, the model does permit the user to 
specify that funds are borr6wed and retired 
in the same year. 

LTDN):'R(M) = Number (integer) of years in the debt retire
ment period for the Mth LTD item. 

LTDRM(M) = Code· (integer) tq indicate the debt retirement 
method (Default: LTDRM(M) = 1). The following 
methods may be specified: 

1.. Equal Principal Pa0nent Method (LTDRM (M) = 1). 
The principal reduction in each year of the 
retirement period equals the amount borrowed 
divided by the number of years in the retire
ment period, that is, 

LTDA(M)/LTDNYR(M). 

2. Equal Mortgage Payment Method (LTDRM(M) = 2). 
The sum of the principal payment and interest 
on the unpaid balance is the same in all years, 
of .the retirement period. The level payment 
amount is expressed as 

• PAYM = A x R x (l+R) N/ [ (l+R) N. - l] , 

• 

where A= LTDA(M), R is the interest rate and 
N = LTDNYR (M) • 

LTDPER(M) = Annual interest rate (real). charged on the unpaid_ 
balance of the Mth debt expressed as a decimal 
number. The interest charge for a given year is 
normally the product of this interest ~ate and 
the unpaid balance at the end of the preceding 
year. There is an exception in the case where 
interest is charged in the same year the debt was 
incurred; this case represents borrowing on the 
first day of the fiscal year and so the interest 
charged is the product of the rate and the amount 
borrowed. 

LTDYil(M) =Year (integer) in which the first interest pay
ment is to be made on the Mth LTD. This year is 
usually specified as any year following the year 
the debt was incurred; if interest payments are 
waived for a certain period, LTDYil(M) will specify 

~ the first year interest payments .will begin. 'If 
interest payments are deferred beyond the first 
year 'after the borrowing, the model assumes that 
there is no interest accumulation in the inter
vening period. If interest does accumulate, the 
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amount can be ~ntered directly via namelist 
variables (see below). Interest cannot be 
charged in year o. The user may specify that 
interest payments begin in the same year as 
the debt was incurred. This represents a case 
in which the bor~owing was made on the first 
day of the fiscal year and so the funds were 
available throughout the full year; if retire
ment payments also were specified as beginning 
in the same year, such a. payment is assumed to 
be made bn the last day of the fiscal year. 

LTDFX (M) -- Financial and debt expense (real number) associ·
ated with the Mth debt ($). The financial and 
debt expenses a~sociated with a borrowing in 
year N are likewise assumed to have been in
curred in the same year N. These expenses are 
expensed for tax purposes in year N and are 
therefore an application of funds in year N; 
that is, LTDFX(M) is charged against taxable 
income in year N.. un the other hand, financial 
and debt expenses are capitalized for· financial 
(book) purposes and amortized over the period 
defined below. These amortization charges, 
which are charged against net (book) income be
fore taxes, are a source of funds in each year 
during the amortization period. The sum of all 
inctiVidual deferred financial and debt expenses 
(unamortized amount) appears on the asset side 
of the balance sheet under "deferred charges". 

LTDXYl(M) =Year (integer) in which the amortization for 
financial (book) purposes begins on the f inan
cial and debt expense associated with the Mth 
debt. Straight line amortization is applied. 

LTDNYX(M) = Length in years (integer) of the financial and 
debt expense amortization period for the Mth 
debt.. 

By following the "timing" convention and other sug

gestions Outlined under the above LTD specifications, the 

user should be able to define most complex debt conditions. 

A number of non-standard conditions, which the model was not 

designed to handle automatically, can also be specified. 

Any additional interest, above and beyond that calculated 

on the basis of the LTD specifications, can be entered via 

the above namelist variables by introducing an additional 
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debt item in which the amount 'borrowed is set equal to the 

interest required, the rate is set as unity and the timing 

.specifications are given such that the amount borrowed is 

retired in the same year. 

As an example of LTD debt specifications, consider a 

borrowing of $16 million at 8 l/~ percent interest incurred 

in year 0 with a 20-year retirement period starting in the 

third year; debt is to be retired using the level principal 

payment method. Interest payments begin in year 1. The 

financial and debt expense incurred arranging the debt was 

$750,000, which will be amortized over 25 years starting in 

year 1. Include in the namelist input, 

LTDN = 1 

LTDA(l) 1 = 16000., 

LTDY(l) = O, 
LTDNYR(l) = 20, 

LTDRM(l) = 1, 

LTDPER(l) = 0.085, 

LTDYil(l) = 1, 

LTDFX(l) = 750., 

LTDXYl(l) = 1, 

LTDNYX(l) = 25,. 

8.2 SHORT-TERM DEBT SPECIFICATIONS 

The model offers two procedures for treating short

te'rm borrowing. In the first, the model will handle short

term borrowing and retirement automatically. In the second 

procedure, the user specifies the short-term debt (STD) in

curred and retired in each year. In either·case the model 

calculates the interest charges. The namelist variables 

provided for STD specifications are: 

STD (N) = Short-term debt (real number) incurred in Nth 
year ($) • 
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STDRET(N) = Short-term debt (real number) retired in the Nth 
year ($). 

STDPER(N) = Short-terin interest rate (real number) for the Nth 
year expressed as a decimal. 

Only total values cari be entered, so that if short-term loans 

were made at dif.ferent interest rates, these must be combined 

and the average rate entered. As an example of short-term 

borrowing, consider loans of $800,000 and•$400,000 in years 0 

and 1 at 9 1/4 percent,~which are paid off in years~ - 5 at 

the rate of $300,000 per year: specify as follows: 

STD(l) = 800., 400., 

STDRET ( 3 ) ... 4 * 3 0 0 • , 

STDPER(l) = 6*0.0925, • 

8. 2 .1 Automatic Short-Te.rm Borr?wing Option 

A special feature provided by the model allows for 

automatic short-term borrowing. The namelist variable STDPER 

must be entered and 

A UT OB = Logical control option to apply automatic short-
terrn borrowing {Default: AUTOB = F). If 
AUTOB = T, short-term debt is incurred in a given 
year in order to maintain working capital at a 
minimum level by avoiding deficits in the cumu
lative cash generated. The amount borrowed, if 
any, under this option in a given year will be 
the amount required to maintain a zero cumula
tive net cash generated _in that year. 

The net cash generated in any year can_be negative, but as 

long as the cumulative net cash generated is positive, no 

bo~rowing is made. STD loans are also automatically paid 

off in any given year when the net cash generated is positive. 

As much of the unpaid balance is paid off as possible in any 

year. The interest is calculated based on the values assigned 

to the array STDINT. 
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SECTION 9 

REVENUE AND EXPENSE SPECIFICATIONS 

9.1 GENERAL 

The model offers two general procedures for acquiring 

revenue and expense source data. On. one hand, the user may 

directly enter all specific revenue and expense source data 

required for the model to generate the desired P/L, cash 
' 

flow, and balance sheet projections. Complete source data 

may be entered; that is, all revenues and expense line items 

may be specified explicitly via namelist input by assigning 

numerical (dollar) values to each revenue and expense array 

variable for all time periods included.in the projection 

span. Partial source data may be entered, such as "initial 

values" for the revenue and expense input variables and 

escalation tables may be utilized to generate ~he complete 

set of required source data. This latter procedure will be 

discussed below in Section 9.4. 

On the other hand, as a second procedure for data 

entry, the user may specify that a special revenue/expense 

model "REVMOD" will be utilized to generate selected revenue 

and expense line items, while the remaining required items 

are entered directly via the namelist input variables. One 

example in which this general procedure has been implemented 

is discussed in Section 14, "Pipeline Transportation Systems 

- Regulated Industry Model." The narnelist input variable 

or control option for·invoking this special revenue/expense 

model for pipeline systems ("P38REV") is READP for "reading 

the PEP output data file", where PEP is an independent model 

that generates projected transportation revenues and other 

selected volume and expense line items. Two considerations 

should be pointed out when using a separate submodel to 

generate revenue and/or expense source data. First, values 

generated in the special model will replace (i.e., "override") 
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any values assigned via namelist input. Secondly, even though 

values are generated in a revenue/expense submode!, escalation 

tables may still be used to "fill out" or "extend" selected 

line item arrays. In other words, if the revenue/expense 

model calculates or otherwise acquires values for operating 

years, say 1-20, by means of escalation tables the model may 

calculate values for time periods 21-30, in order to complete 

the data requirements for a 30-year projection. 

The primary revenue i:l"nct expense source data specifi:.. 

cations are given below. Each individual line item may be' 

specified by means of a corresponding namelist input array 

variable. Expense data related to either capital outlays 

or debt such as depreciation, interest, financial and debt, 

expense amortization, etc. have been described in Sections 

7 and 8, respectively. 

9.2 REVENUES 

The model offers the user the following revenue 

variables: 

S:REV = Net sales and operating revenues; this primary reve
nue item may be escalated by.utilizing the escalation 
array ESCR 1see Section 9.4). 

REVA = Segregated revenues from "product A" or "operation 
A". 

REVB = Segregated revenues frqm uproduct B" or "operation 
B". As one example of the utility of the REVA and 
REVB variables, to represent the sale of capital 
assets (property; equipment, etc.) the depreciated 
(taxable basis) cost o! the asset sold may be 
specified by assigning a negative value to REVB, 
while the sales amount may be specified as REVA; 
the correct taxable gain (i.e., sales less cost) on 
the transaction will consequently be included in 
the reported total revenues, since REVh and REVB are 
added together in calculating total revenues. 
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MREV = Miscellaneous revenue from secondary sources, such 
as the sales of capital equipment or property • 

IINC = Net investment income. As described in Section 12, 
the user may specify the option (REINVF = T) such 
that all excess net cash generated is re-invested at 
a given rate of return. The amount of revenue 
generated in a given year is calculated by the "PAL" 
mode+ as the p~oduct of the specified ~ annual 
rate of return (REINVR) and the total amount of re-

- investment funds available at the start of the year. 
Any re-investment income calculated by the model is 
accumulated with any additional net investment in
come specified by the user via IINC and is reported 
as "Net Investment Income". 

l 

The sum of SERV, REVA, REVB, and MREV are reported 

under the line item "Total Revenue" (TREV) . 

9.3 OPERATING EXPENSES 

The model offers a collection of expense items from 

which the user may select those individual items that are 

most convenient for the case under study. On one hand, if 

a breakdown of operating expenses is not available, or not 

required for the projections being made, one may simply 

aggregate all such expenses under a single variable, say 

OMEX; on the other hand, if a detailed comparative analysis 

of individual expenses is called for, any or all of the 

twelve items defined below may be used tq specify and re

port these segregated expenses. Any of these variables may 

be used arbitrarily to represent any specific expense item 
/ 

of interest in the case at hand, whether the title of the 

line item seems appropriate or not. For some studies the 

user may prefe.c only the three variables for direct labor, 

direct materials, and overhead. In other words, the selee

tion of expense items is whatever best suits the user for 

the case under study. The principal operating expenses 

.are specified via the following variables: 
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= Operations and maintenance expenses, including all 
direct operating costs that arP. not othP.rwise 
segragated; operating expenses may be escalated via 
the escalation array ESCO. 

= General and administrative expenses, including over
head, insurance, and other indirect operating ex
penses not otherwise segregated; G&A expenses may 
be escalated via ESCG. 

TOFIT = Taxes other than federal and state income taxes; 
these taxes may be escalateq .. via ESCT. 

COS·T 

SEX 

SEXA 

SEXB 

MEX, 

= Cost of goods sold. 

= Selling and marketing expenses. 

- Segregated expenses - "Category A"; this variable 
allows the user to segregate any arbitrary expense 
item of special interest for analytical studies. 

= Segregated expenses - "Category B". 

= Miscellaneous expenses not included in the categories 
defined above. The model offers the option of having 
additional miscellaneous expenses calculated as a 
fixed percentage of sales revenues via the special 
namelist input variable MEXF. If the user specifies 
a non-zero value for this factor (e.g., MEXF = 0.02) 
the "REVMOD" model calculates an additional expense 
given as the prod-.uct of MEXF and the sales revenue 
SREV; this calculated expense is added to any 
misceilaneous expenses explicitly specified by the 
user via MEX and the total is reported under 
"Miscellaneous Expenses". 

DLABOR = Direct labor expenses. 

DMATR = Direct materials expenses. 

OVERH = Overhead expenses. 

The specifications for non-operating or financial 

expenses such as (1) interest charges on short-term borrow

ing and long-term debt (Section 8); (2) amortization of 

financial and debt expenses (Section 8); (3) financial (book) 

depreciation of capital assets (Section 7); and (4) amortiza

tion of construction interest and other related expenses 

(Section 7) have been discussed above. 
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The individual operating expenses defined here are · 

aggregated and reported under the title, "Costs, Exel 

Depree and Interest" (PEX). The difference between Total 

Revenue (TREV) ·and the .. sum of operating expenses (PEX) is 

reported as "Gross Operating Income" (GOINC) . The sum of 

all financial expenses is. added to the subtotal -of all 

operating expenses to yield the line item "Total Expenses" 

(TOTEX). The definition of taxable income and the related 

taxable expenses are given in Section 10. An add~tidnal 

line item "Unit Costs" (UCOSTS) , which is defined as the 

ratio of total expenses (TOTEX) to unit sales (USALES), is 

also computed for each year in the projection span .. 

9.4 ESCALATION TABLES 

The model offers the user the option of entering only 

partial source input data for selected items with the re

maining data.entries being calculated utilizing an appropriate 

escalation table specified by the user. If ARRAY represents 

a namelist input variable array, ESC represents an ~scalation 

array, and NTOTAL is the number of time periods in the pro

jection span, the automatic escalation routine in "REVMOD" 

proceeds ·according to the ~allowing prescription: 

if ARRAY (N) = 0.0, 

then ~RRAY (N) = ARRAY (N-1) x ESC (N) , 

for N = 2, 3, .•• , NTOTAL. 

,Notice that the escalation factor for any given time period 

ESC (N) is not necessarily a fixed value; rather, each time 

period may be given a different factor. Any data entries in 

the array that are not assigned a value by the user will be 

"filled" by the escalation routine, so that the array will 

always be complete for the entire projection span. Zero 

values may be defined, however, for any given time period M 

I 
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by assigning ESC (M) = 0.0 for the Mth time period. The 

default value f~r all of the escalation arrays used in the 

model is 1.0, so that unless otherwise specified, any array 

that has a series of zeroes for certain time periods, corre

sponding to the data elements that were not explicitly assigned 

non-zero values, will be "filled-in" by assigning the value 

corresponding to the last non-zero value to each data element 

in the series. The result of suph a case is a level or con

stant v~lue for these time periods. A few simple examples 

will illustrate how the excalation tables may be used. 

If the line item corresponding to the variable ARRAY 

is to escalate at a fixed rate of five percent over a ten

year span and the user specifies an initial value of $1,000 

in the. first year of operations (i.e., year "l" or the 

second time period), specify in the namelist $INPUT 

~RRAY (2) = 1.0, ESC. (1) e 9 * 1.05; 

this is equivalent to giving the following complete specifi

cation 

ARRAY (l) = 0.0, 1,0, 1.05, l.lOJ, 1.158, l.216, 
1.276, l.340, 1.407, 1.477, 1.551. 

As a second example, let the initial value be $10,000 and 

apply an escalation factor of seven.percent for years two 

through four, five percent for years five through nine, and 

let years 10 through 15 be level, specify 

ARRAY (2) = 10.0, ESC (3) = 3 * 1.07, 
ESC (6) = 5 * 1.05, 

which is equivalent to the specification 

ARRAY (2) = 10.0, ESC (3) = 1.07, 1.07, 1.07, 
1.05, 1.05, 1.05, 1.05, 

1.05, 1.0, 
1.0, 1.0, 1.0, 1.0, 1.0 

As a third example, let the user specify, explicitly values 

for the first five years of operations and then use a de

tailed escalation table for the next five: for example, 
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ARRAY ( 2 ) = 10 • 0 , 11 • 6 7 , 12 • 2 9 , 14 • 2 3 , 16 0 7 , 

ESC ( 7) = 1.048, 1.061, 1.063, 1.071, 1.088. 

The model provides the following escalation arrays as 

namelist input variables: 

ESC = General escalation factor applied to the variables for 
unit sales (USALES) and unit cost of energy (UCOSTE). 

ESCR = Revenue es9ala~ion ~~ctor ~pplieg to the variables 
for sales revenues (SREV) and unit price (UPRICE). ~ 

ESCO = Operating expense escalation factor applied to OMEX. 

ESCG = G and A escalation factor applied to general and 
administrative expenses (GAEX) • 

ESCT = Other taxes escalation factor applied to TOFIT . 

An additional variable is available for generating miscellaneous 

expenses as a percentage of revenues: 

MEXF = Miscellaneous expense factor expressed as a decimal 
fraction (Default:· MEXF = 0.0). Additional operating 
expenses for every: year.in the projection span are 
calculated as the product of MEXF and sales revenues 
SREV for each year. These calculated expenses are 
added to miscellaneous expenses entered explicitly 
via the MEX variable: for example, MEXF = 0.05 will 
calculate additional operating expenses equal to 
five percent of sales revenues for every year. 

9.5 UNIT SALES ANO UNIT PRICE OPTIONS 

The model offers the user a variety of convenient 

options for generating sales revenue projections via the two 

namelist input variables: 

USALES(N) =Unit sales (real) in any arbitrary units for the 
Nth time period (Default: USALES(N) = 0.0). 

UPRICE(N} =Unit price (real} in dollars~for the Nth time 
period (Default: UPRICE(N} = 0.0). 

The mathematical relationship between these two quantities 

and the primary sales revenue variable SREV is expressed as 
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SREV(N) = USALES(N) x UPRICE(N), 

where both SREV and UPRICE must be given in identical dollar 

units, such as thousands or millions. 

The "Decision Table for Unit Sales and Unit Price 

Options" illustrates the logical relationship between the 

three variables SREV, USALES and UPRICE and how the user can 

control the operation of the "REVMOD" model by means of his 

selection of input· specifications. In other words, which 

quantity (or quantities) will be calcula~ed by thA model de~ 

pends on the combination of input values assigned to the 

variables SREV, USALES and UPRICE. The default vaJ,ue for 

each of these variables is zero. For example, if USALES(N) 

and UPRICE(N) are specified for N = 2 to N = NPROJ+l, then 

SREV(N) is calculated as the product of these two quantities; 

on the other hand, if SREV and UPRICE are specified; USALES 

is calcula.ted. 

As an additional convenience, the use of escalation 

tables are available as input variables to simplify further 

data entry for each of these three variables. The r.~venue 

escalation array ESCR can be used to escalate either SREV 

and/or UPRICE, while the general escalation array ESC can be 

used to escalate USALES. ·The default value for each array 

element in both escalation tables ESCR anc;l ESC is l. 0. · 

Whenever the revenue submodel REVMOD is utilized to 

generate SREV and/or USALES, the same set of rules are ap

plicable. Such calculated values simply replace whatever 

values may ~ave been assigned to these variables via name

list input. In other words, values calculated QY REVMOD 

take precedence. However, by manipulating the variable UPRICE, 

the ~ser can control the final revenue projection. This fea

ture is convenient when an elaborate revenue submodel must 

be exercised in order to generate unit sales proje~tions. 
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• TABLE 9.1 

DECISION TABLE FOR UNIT SALES AND UNIT PRICE OPTIONS 
> 

(Default Values: SREV (N) = USALES(N) = UPRICE(N) = 0.0) 

• '-, 

SREV USALES UP RICE Calculated ~ariable(~~ 

INPUT 0.0 o.o USALES(N) = 1.0 

UPRICE(N) = SREV (N) 

INPUT INPUT o.o UPRICE(N) = SREV(N)/USALES(N) 

INPUT o.o INPUT -USALES (N) = SREV(N)/OPRICE(N) 

INPUT INPUT INPUT SREV(N) = USALES(N)*UPRICE(N) 

o.o INPUT INPUT SREV(N) = ·usALES(N)*UPRICE(N) 

0.0 o.o INPUT SREV(N) = UPRICE (N) 

USALES(N) = 1.0 

0.0 INPUT o.o SREV(N) = USALES(N) 

r UPRICE(N) = 1. 0 

• 
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The final dollar sales revenues can then be re-calculated 

according to alternate inflation/price scenarios represented 

by alternate values assigned to the variable array uPRICE. 

In the case where only USALES is generated by the revenue 

submodel, SREV is calculated as the product of USALES and 

UPRICE, if UPRICE has been specified, or set equal to USALES, 

if UPRICE has not been given. On the other hand, in the 

ca~e where only SREV is generated by the revenue submodel, 

then USALES and/or UPRICE are calculated depending on which 

variable has been specified according to the rules summarized 

in the Decision Table. 

I 
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SECTION 10 

INCOME TAX SPECIFICATIONS 

The combined federal· and state income .tax··rate to be 

applied in the calculation of income taxes is specified by 

the user via the namelis~ input variable 

· TAXR = Income tax rate (real) expressed as a 
decimal number (Default: TAXR = 0.50). 

;'·" 

This rate is assumed to be uniform over the reporting period. 

The second primary model control option to be specified by 

the user is 

INDEP = Logical variable that controls the "carry
forward" of both tax losses· arid investment 
tax credits (Default: INDEP = T). 

Set INDEP = T, when the financial projections are to.be 

generated and reported as for an independent corporation. 

In such a case, tax losses will be car.ried forward to off

set future gains and investment tax credits will be carried 

forward to offset future tax liabilities. For an indepen

dent concern, the current income taxes calculated for any 

given year will always be no~-negative • 

On the other hand, set INDEP = F if projections are 

desired for an organization or project in which the results 

are not to be reported separately but to be included in the 

consolidated results of another enterprise. This latter 
'-

condition (INDEP = F) can be specified when the qrganization 

(project) is a subsidiary of a parent corporation. In such 

a case all tax losses and credits will be reflected directly 

in the reported results of the model as they are incurred. 

Current income taxes may be negative, reflecting possibly 

a lo~s for the period or an excess of tax credits over the 

calculated tax liability. The parent corporation is assumed 

to be able to absorb such tax credits without restriction. 

There are never any non-zero tax loss carry-forward amounts 

in such a case. 
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10.1 CURRENT INCOME TAXES 

If the user has specified INDEP = F, theri tax losses, 

which result whenever the calculated taxable income is 

negative, are reflected directly in the current income taxes 

reported as a negative tax or "credit" in the year in which 

the loss occurs. The current income tax 1n this case for 

any given year is the product of the specified combined 

state and federal income tax rate (TAXR) and the taxable 
.... 

income in that year, which is defined in the model as 

FITINC(N) = INCBT(N) - TAXDIF(N)' 

where 

TAXDIF(N) = FITDEP(N) - FDEP(N) + FDCIX(N) - FDCIA(N), 

INCBT(N) = Income before taxes or pre-tax book profit in 
year N. 

TAXDIF(N) =Difference in expenses charged against·"taxable 
income" and "financial (book) pre-tax income" 
in year N. 

FITDEP(N) =Tax depreciation in year N. 

FDEP(N). =Financial depreciation in year N. 

FDCIX(N) =Sum of financial.and debt expenses and construc
tion interest and associated charges during the 
construction period incurred in year N. 

FDCIA(N) = Sum of the amortization of financial and debt 
mcpenses and construction interest and asso
ciated expenses charged in year N. 

If the taxable income is negative in any given year, current 

income taxes will accordingly be reported as negative, i.e., 

as a credit. 

10.2 TAX LOSS CARRY-FORWARD OPTION 

.The user may specify that tax losses be carried for

ward by setting INDEP = T as described above. The time limit 

on carrying forward tax losses is specified by 
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NYTLC = Maximum number of years (integer) that a tax loss 
may be carried forward (Default: NYTLC =.5) . 

The model assumes that a tax loss in any given year can be 

carried forward from that year up to a maximum ·of NYTLC 

years to offset subsequent gains. If losses occur in more 

than one year, the tax losses carried forward are applied 

to offset gains on the basis of first-in, first-out (FIFO) 
/ 

accounting. 

first. 

In other words, the oldest losses are used 

10.3 INVESTMENT TAX CREDIT CARRY-FORWARD OPT.ION 

At the option of the user, investment tax credits can 

be reflected directly as a credit against the income tax liabi

lity in the year in which th,e tax credit is allowed, or the 

credits can be carried forward to offset gains. The former 

option is specified by assigning the value "F" or "FALSE" 

to th~ logical model control option "INDEP"; this option rep

resents the case when income from the project is to be re

ported on a consolidated basis with the parent organization's 

income. If the project is to be represented as an indepen

dent enterprise, the variable "INDEP" is assigned the value 

"T" or "TRUE". This latter method provides that tax credits 

be carried forward, if they cannot be fully applied against 
-

cur:rent income taxes in the year in which they are first 

allowed. The tax.loss carry-forward option and the tax credit 

ca~ry-forward option must always be used together, with or 

without normalization of the investment tax credit for book 

purposes . 

In any given year there is a limit on how much of the 
' 

sum of all investment tax credits available can be applied 

against.current income taxes. The credit may not exceed the 

t~x liability. If the tax liability exceeds $25,000, the tax 

credit may riot exc~ed $25,000 plus 50 percent of the tai 

liability in excess of that amount. Any part of the invest

ment tax-credit which is not applied as a credit against 
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the tax because of such limitations (or du·e to the lack of 

a ~ositive taxable income) may be carried back t~ree years 

and carried forward over seven years (according to IRS regu

lations applicable in 1975). In order to accomodate· furture 

Congressional changes in the limits·on investment tax credits, 

not only is the ra~e at which each individual credit is 

calculated, CAPTCR(M), defined as a user specified input 

variable, but also the time ·limit on carrying-forward such 

credits. The l;i.mit on carry-fo:l:'Ward tax credl.°ts is specified 

via the namelist variable 

NYTCC = Maximum number of years (integer) over which an in
vestmant tax credit can be carried forward (Default: 
NYTCC = 7) • 

There is a span of NYTCC years over which any tax credit can 

be carried forward beyond the year in which it becomes 

available. Note that credits associated with construction 

of a facility do not become available until the year sp~ci

f ied via the variable CAPTY, which will usually be the first 

year in which the facility is operational. Tax credits are 

applied to offset the tax liability on a "first in - first 

out (FIFO)" accounting b~sis. In other words, the oldest 

credits are used first. 

The input procedure for specifying the normalization 

of inyestmen~ tax credits has been presented above in Section 

7. 1. 
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SECTION 11 

ASSET AND LIABILITY SPECIFICATIONS 

Careful attention must be paid to any source data 

specification which may directly impact balance sheet line 

items. This is due to the fact that the Balance Sheet model 

"BALS" is at the center of the operation of the financial 

projection model. All financial flows calculated in either 

the Profit and Loss model ("PAL"·) or the Cash Flow model 

("CASHF") culminaie in a credit and/or debit to a balance 

sheet· line item. There are four ways in which a balance 

sheet item may be adjusted: 

1. _By explicit specification of a limited number of 
selected source or application of funds namelist 
input data variables, such as those representing 
"additions" to some balance sheet item rat~er 
than the item itself (e.g., ADEQ or ADWC); 

2. by explicit specification of individual asset 
and/or liability variables; 

3~ by standard operation of the P/L, Cash Flow and 
Balance Sheet models; 

4. 'by incorporating into the Balance Sheet model 
special purpose computer routines that utilize 
some additional.relationships between individual 
balance sheet items; that is, a more complex 
and elaborate "model" of the balance sheet than 
is represented by the general "BALS" model.· 

For most projection studies, the use of the first method, in 

which only a very few items must be specified,, will suffice 

along with computations of the general Balance Sheet submodel 

"HAL::>". un the other hand, the model otters a full range of 

variables that allows the user to represent more complex 

financial relationships either by specifying a large number 

of asset and liability items or by supplementing the general 

model with one or more subschedule models. In this document 

only tne first approach wiil be fully described. 
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11.1 CAPITAL STRUCTURE SPECIFICATION 

'.I1he pri_rnary namelist input variables used "eo define 

the capital structure and the basic financial policy of the 

enterprise under study are few in number, including the 

following source and application of funds variables (i.e., 

each represents an "addition" to some balance sheet account): 

EQPER 

ADEQ(N) 

ADWC(N) 

Percentage of initial capital to be represented 
by equity, expressed as a decimal fraction:. e.g., 
specifying EQPER = 0.40, will make the model 
calculate the initial equity ·ADEQ(l) such that 
it will be 40 percent of total initial capital 
requirement with long-term· debt being 60 per-
cent. ~ 

= Net additions to equity capital in the Nth time 
period. All injections of equity capital will 
increase the pa.id-in capital account (CAPPO). 

= Additions in the Nth time period to working 
capital required to maintain normal operations: 
s·uch additions will increase the cash account 
(CASH). 

ADINVM(N) =Additions in the Nth time period to.the invest
ment funds account (INVM) that are available for 
re-investment at a net annual rate of return 
specified by REINVR. Ne9ative values for ADINVM 
represent the withdrawal of funds from the ac
count. 

DIVP(N) 

MSOF(N) 

MAOF(N) 

= Cash dividends paid or distributed outside of the 
enterprise ~n t~e Nth time per~oq: SU¢h aist~i
butions decrease the reta~ned earnings account 
(RETE) • 

= Miscellaneous sources of funds in the Nth time 
period. 

• Miscellaneous applications of funds in the Nth 
time period. 

The model options that are available for control of the 

net cash generated· are described in Section 12. Specification 

of these model options and, if desired, the variables ADWC and 

DIVP, represent the financial policy of the enterprise regarding 
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dividends and re-investment of excess cash gener~ted. In 

short, the user may select one of ~ range of options so that 

automatically excess cash will be fully or partially re

invested, divide~ds will be paid out in an amount given as 

a specific percentage of net profits, and/or additional cash 

distributions will be made constituting a "return of capital". 

The initial capital structure of the enterprise is 

determined on one hand by the amount of capital outlays and 
~·. 

long-term debt incurred in year 0 .(for the appropriate input 

specifications see Sections 7 and 8), and on the other hand 

by the specification of equity ADEQ(l), initial working 

capital ADWC(l), and short-term borrowing STD(l). An exaini-
, 

nation of the principal items in the source and application 

of funds for the initial period will determine initial 

capital requirements. Sources of funds will include the 

following: 

1. Initial equity ~EQ(l). 

2. Long-term debt LTD(l), which is the sum of all 
long-term borrowings incurred in the initial 
period. 

3. Short-term debt STD(l). 

Since the initial year is .a non-operating period, there are 

neither revenues nor expenses for book purposes and the net 

profit (loss) is the negative of the deferred· income tax • 

The application of funds in the initial period includes: 

1. Capital outlyas (CAPO(l)), which equals the sum 
of all additions_to plant and equipment in year O •. 

2. Financial and-debt expenses incurred in year 0 
including construction interest and related ex
penses (FDCIX). This item is the negative of 
the taxable income, since all such charges are 
expensed for tax purposes as incurred. , 

3. Net additions to working capital ADWC(l), as 
specified. 
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The initial period capital requirement can be expressed as 

XINVO = LTD(l) + ADEQ(l) 

= CAPO(l) + FDCIX(l) + ADWC(l) - STD(l) 

I 
The user has the option of (l) specifying the initial 

equity via ADEQ(l) and the long-term debt via the specifica_: 

tions described in Section 8, or (2) specifying EQPER and the 

long-term debt input data for the first borrowing, namely, 

LTDYRl(l), LTDNYR(l), LTDPER(l), LTDRM(l), and LTDYil(l), 

while leaving LTDA(l) = 0.0 and LTDY(l) = O. In the latter 

case, the "REVMOD".model will calculate the following two 

input data items: 

ADEQ{l) = EQPERXXINVO 

LTDA(l) = (l.Q - EQPER)xXINVO. 

Note that since only the dollar amount (LTDA(l)) of the first 

long-term debt is c.alculated, the use.r must specify the re

maining details such as the year in which retirement of the 

debt begins, the interest rate, etc. This automatic feature 

ls convenient· when performing studies assuming various debt · 

to equity ratios, since only the single input variable EQP~R 

need be adjusted, 

11.2 ASSET AND LIABILITY VARIABLES 

'rhe model offers t.he user the option of expll.eitly 

specifying any of the balance sheet line items defined below. 

This may be necessary to model an enterprise tb~t is already 

in operation at the start of the projection span. The name-

: list input variables include the followirtg balance sheet 

arrays: 

CASH = Cash. 
\ 

MKTSEC = Marketable securities and other cash equivalents. 

RECEIV =Accounts receivable (net). 
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GOODS = Inventories at cost. 

PREPEX = Prepaid expenses and other current assets not 
otherwise segregated. 

CAPEO = Capital equipment, plant, and property at ·original 
cost • 

CAPED = Capital equipment - accumulation depreciation. 

INVM = Investments, including re-investment funds and sub
sidiaries. 

OTHERA = Other assets not otherwise segregated, including 
goodwill, patents, mineral rights, leases, etc. 

DEFFDX = Deferred (unamortized) financial and debt expenses. 

CAPCI = Deferred (unamortized) construction period interest 
and other r~lated expenses. 

DEFC = Other deferred charges. 

PAYABS = Accounts payable. 

ACCEX = Accrued expenses • 

ACCTAX = Accrued taxes. 

NOTESP = Notes payable. 

DEFTAX = Deferred income tax credits. 

DEFCR = Other deferred credits. 

STOCK = Capital stock at par value. 

STKSUR = Paid-in capital surplus. 

RETE = Retained earnings. 

The current version of the general Balance Sheet model 

"BALS'' does not contain the mechanics for automatic adjust

ment of MKTSEC, RECEIV, GOODS, PREPEX, DEFC, PAYABS, ACCEX, 

ACCTAX, NOTESP, DEFCR, and STKSUR. The user .may change these 

variables only by assigning appropriate values to each of the 

individual array elements. As discussed above, special 
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routines can be incorporated into the model to represent 

the relationship between these variables expected over the 

projection period for a given enterprise. For example, if 

accounts receivable, inventories, and other items are ex

pected to be a· certain percentage of sales revenues, this 

fact can easily be reflected in the model. 
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SECTION 12 

MODEL OPTIONS REGARDING CONTROL OF THE NET CASH GENERATED 

Since a complete financial model is provided, including 

a balance sheet submodel in which financial line items af

fecting the source and application of funds must credit and/or 

debit the appropriate balance sheet account, where the net 

cash generated is to be~applied, must be specified. The 

model off.ers the user a flexible set of options, so that the 

net cash generated can be applied in a variety of ways, which 

may even differ from year to year. The key to the determina

tion of how the net cash generated is to be applied, that is, 

which balance sheet accounts will be affected, is provided by 

the interplay between .two model control options. 

REI.NVF 

PAYDIV. 

= Logical control option that allows the user to 
specify that all of the "avail4ble" or e~cess net 
cash generated should be automatica~ly re-invested 
in the investment account (Default: REINVF = F). 

= Logical control option that allows the user to 
spe~ify that the excess or "available" net cash 
generated should be paid out in the form of cash 
dividends (Default: PAYDIV = F). 

There are two additional model parameters that are closely re

lated to the above options, namely: 

REINVR 

DIVPER 

= Annual net rate of return on re-invested cash in 
the "investment account" INVM: e.g., REINVR = 0.06 
(Default: REINVR = 0.0). 

= Percent of earnings (n.et profits after taxes) 
to be paid out as cash dividends; e.g;, DIVPER = 
0.50 (Default: DIVPER = 0.0) • 

The interplay between the two control options and the 

· consequences of any set of user specifications is summarized 

in the decision table illustrated, where 
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INVM(N) = Investment account at the close of the Nth time 
period; re-invested cash goes into this account. 

ADINVM(N) = Net addition to the investment account INVM dur
ing the Nth time period; ADINVM can also be nega
tive to represent a withdrawal of funds. 

CASH(N) = cash account at the close of time period N. 

ADWC(N) =Net additions to working capital during period 
N; unless otherwise specified, net additions to 
working capital will go into the cash account. 

D!VP(N) = Cash dividends paid out during time period N. 

The decision table illustrates how the logical flow· in the 

Cash Flow model "CASHF" is controlled not only by the options 

REINVF and PAYDIV, but also by the values assigned to ADWC, 

ADINVM, or DIVP via their ~nput data specifications. The 

model first computes the net cash generated and then deter

mines if there is any "excess" cash that will then be "avail

able" for dispersal according to the two user specified con

trol options. If non-zero values.have been specified for 

ADWC, ADINVM, o~ DIVP, as the case may be, these amounts must . 
first be subtracted from the net cash generated. Only when 

there is excess cash are funds d~verted into the cash, divi

dend, or inve~tment account. 

In Case l (REINVF = F, PAYDIV = F) all cash generated 

less specified increases ·in investments and dividends goes 

into working capital. This represents the default situation, 

which will obtain with no special action required on the part 

of the user. The additional working capital is computed by 

the Cash Flow model and goes into the cash account in the 

Balance Sheet model, unless otherwise specified. Note that 

the net cash generated can be either positive or negative; 

likewise· the change in working capital ADWC can also be posi

tive or negative. In the latter case, cash will be withdrawn 

from the cash account in order to pay out the dividends or to 

augment the investment account. 
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TABLE 12.1 

.CASH FLOW MODEL DECISION 

All Cash Generated 
Case REI NVF PAYDIV Less Specified . . . 

1 Fa.lse False ADINVM and DIVP 
\ 

2 False True ADWC 

3 True False DIVP and ADWC 

(X) 4 True True ADWC 
w 

TABLE 

Goes Into 

CASH 

DIVP 

INVM 

DIVP 
(and INVM) 

• 

The Cash Flow 
Calculates 

ADWC 

DIVP 

ADINVM 

DIVP 
(ADINVM) 

Model 

/ 

~ 
I 
w 
0 
0\ 
(X) 
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In Case 2 (REINVF = F, PAYDIV = T) all cash generated 

less specified increases in working capital goes into paying 

out cash dividends. If there is no excess cash generated, no 

dividends will be paid out. However, when the cash generated 

is negative, either the cash or investment account must be 

reduced. The Cash Flow model chooses to withdraw funds from 

the investment account, when the net cash generated· is nega

tive under this set of options. Note that since there is no 

restriction on the amount of dividends, cash dividends in ex

cess of the net profits - or even in excess of retained 

earnings - could be paid out in this case. Such a circum

stance corresponds to a return of capital as well as earnings. 

Use this set of options, if it is desired to minimize the 

amount of cash left as assets of the business or, in other 

words, to maxi'mize the return of both profits and other funds 

invested. 

In Case 3 (REINVF = T, PAYDIV = F) all cash generated 

less spe.cified increases in working capital and cash dividends 

goes into the investment account. ADINVM is computed. If the 

cash generated is negative, the investment account is auto

matically reduced. Use this set qf options ~f it is desired 

to re-inves~ all excess cash generated within the business. 

By also specifying a non-zero value for REINVR, 'these invest

ment funds will generate in~e~tment income in subsequent time 

periods. In this manner, the overall return from both 

operating profits and investment income will.be maximized. 

If no dividends are speci~ied, all funds generated will in

crease the net worth of the business. 

In Case 4 (REINVF = T, PAYDIV = T) .a number of dif

ferent financial strategies can be projected. All net cash 

generated less specified increases in working capital and 

calculated dividends goes into the investment account. If 

the cash generated is negative, funds are withdrawn from the 

investment account. Consider two alternate strategies. 
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1. DIVPER = 1.00. This specification will cause 
earnings (book profits) of 100 percent to be 
paid out a,s dividends. All remaining excess 
cash will be available .for re-investment at the 
rate prescribed by REINVR. 

2. D~VPER = D, where 0 < D < 1.00. This is similar 
to the above case except only a portion of earnings 
are paid.out. If the excess cash generated is less 
than the amount given by NET(N)*DIVPER, only the 
excess cash is distributed. This circumstance may 
·occur whenever substantial capital outlays or debt 
retirement payments are made. N6te ·-:Chat i•f di vi.:· 
dends in excess of the amount allowable under the 
last strategy are demanded, the user can apply 
Case 2. 

In order to describe more fully the manner in which the 

above control options are applied, it is necessary to define 

the relationship between the financial line items involved, 

namely: 

where 

TOOF = TSOF, 

TDOF = TAOF + ·ADWC, 

TAOF = TAOFl + ADINVM + DIVP, 

TAOFl = CAPO + LTDRET + STDRET + FDCIX + MAOF 

TSOF = NET + FDEP + FITDEF + LTD + STD + ADEQ + MSOF 
+ FDCIA, 

TSOF = Total sources of funds. 

TAOFl = Total application of funds less increases in 
investments and cash dividends. 

TAOF = Total application of funds. 

TOOF = Total disposition of funds. 

NET = Net profits after taxes. 

FDEP = Financial depreciation. 

FITDEF =·Deferred income tax. 
' 
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LTD = Long-term debt borrowing. 

STD .,,,, Short-·· term debt Lu.t:Luwlng. 

AOEQ = Additions to equity. 

MSOF = Miscellaneous sources of funds. 

MAOF = Miscellaneous application of funds. 

FDCIA = Arnortizati.on of deferred credits. 

FDCIX = Deferred credits expensed .·for tax purposes. 

L'l'DRET = Long-term debt retirement payments. 

STDRET = Short-term debt retirement payments. 

CAPO - Capital outlays. 

The above set of equations simply represent genP.rally accepted 

accounting principles. The Cash Flow model uses the following 

definition of the net cash generated: 

CAS.HG = TSOF - TAOFl - ADWC 

= TSOF - TAOF - ADWC + ADINVM + DIVP, 

where AOWC is the specified increase in working capital. A 

critical assumption that is implicit in the above definition 

is that if AOWC is specified by the user as part of the in-

put data, then such an increase in working capital is con

sidered as equivalent to a required investment in operations 

and as such it reduces the net cash available for othe~ pur-· 

poses. In other words, if a specific amount of additional 

working capital is needed to sustain normal operations, it 

really is no different than an investment of the same amount 

that· is made in some fixed. piece of capital equipment. Neither 

is available for paying out dividends or for retirement pay

ments on a long-term loan. Consequently, such an amount re

duces the net cash generated from operations and is therefore 

not "available" or "excess"; it cannot be diverted to another 

application of funds. 
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SECTION 13 

CAPITAL INVESTMENT PLANNING TECHNIQUES 

Capital investment involves making commitments for.· 

expenditures now and at various times in the future in the 

expectation of receiving benefits during future time periods. 

Capital investment planning requires the application of tech

niques that can provide a capability for evaluating the finan-
ai•· 

cial consequences of proposed capital expenditures~ By 

generating a complete set of financial accounting statement 

projections the model offers the planner .a powerful tool for_ 

analyzing the full economic impact of a capital investment. 

In addition to these reports, ho~ever, the model provides 

several of the more common techniques for evaluating the 

economic advantages of proposed capital investments. 

13.1 ROI 'MEASURES 

The first major technique provided for analyzing the 

relationship between income and investment is a set of return 

on investment (ROI) measures: 

1. Rate of return on paid-in capital •. 

2. Rate of return on total equity or net worth. 

3. Rate of return on total capital (long-term debt 
and equity): 

Average values over the total planning horizon for each of 

these ROI measures are generated, as well as values for each 

time per~od reported in the projections. One major· dis

advantage of these methods for computing ROI is that they 

fail to take into account the different times at which cash 

flows occur. 

87 



R-3068 

13.2 NET PRESENT-VALUE METHOD 

Since the value of costs and benefits paid or receiv8d 

at different times cannot be compared directly, different 

methods are used to bring these cash flows to a single point 

in. time. This process is called discounting the flows to 

their present value. Two basic techniques for discounting 

cash flows are provided by the model, namely the net present

value method and the discounted cash flow method. 
.··· 

The Net Present-Value method consists in the calcula

tion of the present value of the net cash benefits received 

at a specified rate-of-return given as input. Specifically, 

the net present value (NPV) of an investment is given as 

where 

NPV (r ,.n) = 

n 
'""' (b. ~ c.) 
£..J J J 

(1 + r) j 
j=O 

, 

n =Life of the investment project (years). 

r = Discount rate per annum. 

h . • f.l"'ne:F, it !I received at Lhe i;iud cif .'/1Sa.i: J • 
"J 

c. =Costs paid out at the end of year j. 
J 

The above equation can be expressed as the difference between 

the total discounted income (returns or savings) and the total 

of the discounted expenses (capital expenditures or investment
costs) 

NJ?V(r,n) = PVB'(r,n) - PVC (r,n) 

where the present value of any arbitrary cash flow given by the 

array a is 

PVA(r,n) = 
n 

2:-a·~ 
j=O (1 + r) J 
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The value at the end of n periods of a benefit b 
0 

received now is 

b (1 + r)n • 
0 

The value, F , at the end of n periods of a seriesrof bene-
. n 

fits b. r~ceived at the end of ~ach of then periods is J . 

F = b (1 + r)n-l + b (1 + r)n- 2 + 
n i 2 

~·. 

+ bn-1(1 + r)l + bn 

This manner of expression shows that the same fixed rate of 

return (r) is assumed for all funds received during the n time 

periods. The present value of Fn to be received n periods 

from now is therefore, 

P = F (l+r)-n = b (i+r)-l + b (l+r)-2 + 
n i 2 

b (l+r)-n , 
n . 

which is simply PVB(r,n) with b = O. If r is the effective 
0 

annual rate and i is the nominal rate which is to be com-

pounded m times per year (m ~ 1), then 

(1 + r) = (1 + i/m)m , or 

r = (1 + i/m)m - l • 

Often the present value o~ the future income stream 

generated by a capital investment. is compared with the initial 

cost of the investment. Another use of this technique is to 

calculate the present value of a sequence of specific dollar 

savings that can be expected to accru~, if a certain action 

is taken. The net present value in such a case represents 

the "capitalized" value of th'e future savings flow, which may 

be useful in comparing with the cost of alternate capital ex

penditures that would.produce the savings • 
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13.3 INTERNAL RATE OF RETURN 

A major question that arises when applying t.hP Net 

Present-Value m~thod is the choice of a discount rate; a 

preferred answer.is the appropriate cost of capital to the. 

firm. In any case, the discount rate depends on conditions, 

such as interest rates, which are externally determined. 

Consequently, the evaluation of_ alternate investment projects 

is seriously affected by the choice of this one parameter. 

One of the alternatives to thP.-pr,esent value method is the 
discounted cash flow (DCF) or internal rate of return·(IRR) 

method. 

~ ... 

In the IRR methqd both cash inf lows and cash outflows 

are compared at common points in time from the time of incep

tion of the capital project until its completion~ The IRR 

technique consists in finding the rate of return, that dis

counts the cash inf lows so that they exactly equal the dis

counted costs of the project. 

The IRR can be found by iteration and is an especially 

suitable task for a computer. The interna1 rate of return r* 

is the solution of the equation 

PVA(r*,n) = O, or 

PVB(r*,n) = PVC(r*,n) 

a. = 
J 

b. 
J 

- c. 
J = net cash benefit at end of year j • 

b. = cash benefits (cash received) generated at the 
J t!UU uf yeu.r j • 

c. 
J 

= investment costs paid out at the end of year j. 

n = life of the. investment project (years). 

r* = internal rate of return. 

In particular, c and b denote the cost and benefits at the 
0 0 

end of the 0th period, or at the very beginning of the first 
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period. Usually, b = 0 so that the a represents the total 
0 0 

initial investment in the project, ·that is 

a = -c 
0 0 

In order that the above equation have a real solution for r*, 

. it is necessary that 

(1) PVA(r=O,n) > 0; and 

.. · 

s~ch that 0 < r* < r • 
m 

The first condition implies that the 

cumulative sum of the cash benefits b. must exceed the cumu
J 

lative sum of investment costs cj. There are projects which 

more than one solution r* for the IRR. The value for r* is 

. called the "internal rate" or "yield" because it depends 

solely on costs and benefits associated with the project and 

not on any interest or other rate determined by conditions 

outside of the capital investment itself • 

The discounted-cash-flow technique is preferred because 

of three primary considerations: 

1. It makes the appropriate allowance for dif
ferences in the time at which investments are 
made and cash is generated. 

2. It gives the true rate of return offered by a. 
new project. The calculation of ROI in the DCF 
technique is based on the investment actually 
outstanding.' The other measures merely given an 
approximation of the return, since they base their 
calculations either on the original investment or 
some average investment during the life of· the 
project. 

3. It gives figures which are meaningful in rela
tion to those used throughout the financial 
world in quoting interest rates on borrowed 
funds, yields on bonds, etc. It thup permits 
direct comparisons of the projected return on 
investment with the cost of borrowed money or 
equity capital. The DCF technique is sometimes 
referred to as the "yield" method. 
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The discount~d cash flow procedure can be seen to give 

the rate of return on the balance of the investment actually 

outstanding from time to time over the life of the project, 

as illustrated in Table 13.1~ In this example the original 

investment is $30,000; the net cash flow shown in column 3 

is $10,000 per year over the five-year lifetime of the project. 

Some part of this must be set aside to recover the original 

capital outlay over the five-year period, as shown in column 5. 

The remainder given in column 6 represents true earnings. The 

balance (undepreciated amount) of the original capital in

vestment that has not yet been recovered at the beginning of 

each year is shown in column 7. The ROI or ratio of earnings 

to this outstanding investment is 19.857 percent throughout 

ihe life of the project. The present.value of the net cash 

flow discounted at this rate is given in column 4. Note that 

the present value of the net cash flow over the five-year 

period equals the capital investment made in year 0. In this 

particular case the conventional procedure for computing a 

return on the original investment would have given a figure 

of 13.33 percent. A calculation bas~d on the average invest

ment over the life of the project would have given 26.67 per

cent assuming straight-line depreciation and zero salvage 

value in both cases. ~ 

13.4 DISCOUNTED CASH FLOW CALCULATION 

The Discounted Cash Flow Routine ( "DCF") cal·culates 

the following quantities: 

NT OT AL 

(1) PVA = L PV(N) 

N=l 

(2) PV(N) A(N)xPVF(N) 

(3) PVF(N) = l/(l+PVRATE)N-l 
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TABLE 13.1 

Present Replacement Available 
Capital Cash Value of for Investment Return on 

Year Outlay Flow (@19.857%) Investment Earnings Outstanding Investment 

0 $30,000 

1 0 $10,000 - $ 8,343 $ 4 I 04 3 · $ 5,957 $30,000 19.857% 

2 0 10,000 6,961 4,845 5,154 25,957 19.857% 

3 0 10,000 5, 808 5,808 4,192 21,111 19.857% 

4 0 10,000 4,845 6,961 J,039 15,303 19.857% 

5 0 ·10,000 4,043 8,343 1,657 9:,343 19.857% 

"° $30,000 $50,000 $30,000 w $30,000 $20,000 0 

Original Investment = $30,000 

Life of Investment = 5 years 

Annual Net Income after Taxes = $ 4,000 

·Annual Depreciation (straight-line) = $ 6,000 

.ll.nnual Net Cash Flow = $10,000 

Return on Original Investnent = $ 4,000 = 13.33% ::0 
$30,000 I 

w 

$ 4,000 
0 

Return Average Investment 26.67% 
0\ on = = CX> $15,000 

Return by Discounted Cash Flow Method = 19.857% 



where 

R-3068 

PVA = "discounted each flow" or present value of 
the cash flow stream given by A(N), N=l,2, 
NTOTAL. 

PV(N) = present value of the cash flow A(N) received 
at the end of the Nth time period. 

PVF(N) = discount factor for the Nth time period. 

The input variables to the DCF routine include: 
. 

A (N) = cash flow received at the end of the Nth 
time period (N = 1,2, NTOTAL). 

PVRATE = discount rate per time period. 

NTOTAL = total number of time periods to be processed 
(i.e., to be included in the summation); 

NTOTAL = NPROJ+l, where 
NPROJ = number of time periods in the pro

jection (years in the reporting· 
period). 

YEARS(N) =integer designation for the Nth time period 
used to label column· headings when listing 
present valuco. 

The correspondence between the quantities calculated by the 

"DC~" routine and the variables in the present value expres

sion, 

n 

I: 
a. 

PVA - J 
I ' . (1 + r) J 

j=O 

is given by 

A(N) = aj where N = j+l 

PVF(N) = (1 + r)-j Where N = j+l 

PVRATE = r 

NTOTAL = n+l. 

Note that N=l corresponds to year 0, N=2, year 1, etc. 
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The model uses the "DCF" routine to calculate the 

present value of several "cash flows": 

13.S 

1. ·Discounted net cash fl6w, DNCG, where A(N) is 
the net cash generated in the Nth period; i.e., 
CASHG(N). Specifically, 

NTOTAL 

DNCG = 2:: PVA (N) ,· 

N=l 

;,:· CASHG(l) + CASHG(2) 
. (1 + R) 

+ CASHG(NPROJ+l) 
(l+R) NPROJ 

PVA(N) = CASHG(N')XPVF(N), 

PVF(N) ~ 1/(1 + R)N-l, 

R = PVRATE. 

'· 

Note that the net cash generated as defined by the 
model includes equity additions, working capital 
additions, borrowing, and debt retirement, as well 
as all other cash inflows and outflows; moreover 
by convention for year 0, CASHG(i) = O. 

2. Discounted net income (book earnings), where A(N) 
is the net income after taxes reported for the Nth 
time period; i.e., NET(N). 

3. Capitalized value of some accounting line item, 
where A(N) is the "savings" or "expenses" segre
gated according to user-specified instructions 
for special purpose reports • 

PRESENT VALUE SPECIFICATION 

The discount rate to be applied in calculating the 

present value of the net cash generated and other discounted 

cash flows is specified via the single namelist input 

variable: 

PVRATE = annual discount rate (real) to be applied in present 
value calculations expressed a.s a decimal number 
(Default: P.VRA~E = 0.10). 
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Reports 18 and 40 list the discounted cash flow, the present 

value of the net cash generated each year PVCASH(N), and the 

discount factor PVF(N). 

The present value for any given cash flow sequence can 

be obtained very simply without a standard run of the model. 

Two examples are given here. 

1. To calculate the present value of a cash flow 
stream b. (j=l,2, ••• n) set REVB(j+l) = bJ. :· 

. J 

$INPUT 

NPROJ ~ Q, 'PRTlR = T, TAXR = n.n, 

REVB ( 2 ) = 5 • , 1 0 • , 2 5 • , 4 0 • , 5 0 • , 5 0 • , 5 0 • , 2 ~ • , 2 5 • , 

PVRATE = 0.12, 

~END 

. 2. To calculate the present value of a cash inflow 
bj and a cash outflow c· at a discount rate of 
8 percent, set REVB(j+l1 = bj and REVA(j+l) = 
-Cj: 

$INPUT 

NPROJ = 9, PRT18 = T, TAXR = 0.0, 

REVB(2) = 5., 10., 25., 40., 3*50., 2*25., 

REVA ( 1 ) = -1 0 0 • , - 3 0 • , 0 • 0 , - 2 0 • , 

PVRATE = 0.08, 

$END 

The income tax rate TAXR is set to.zero so that the "revenue 

from product B" REVB will flow through and become cash gene

rated. Report 18 will then list the results of the ca~cula

tion. 
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13.6 INTERNAL RATE OF RETURN CALCULATION 

The Internal Rate of Return, routine ("IRR") calculates 

the discounted cash flow-rate of return, DCFROI, given as in

put variables 

B(N) = Cash benefits received at the end of the Nth time 
period, N = 1,2, ••• NTOTAL; it is assumed that 
B(l) = a.a. / 

C(N) = Investment costs paid out at the end of .the Nth time 
, .. period, N = 1, 2, • • • NTOTAL. .. 

DELIRR = Minimum difference from zero for the net present 
value acceptable in defining an approximate DCFROI 
solution. 

RMAXRI = Maximum value tested for DCFROI. 

The routine first, calculates the difference between the cash 

inflows B(N) and cash outflows C(N) for N = 1,2, ••• NTOTAL, 
, 

where NTOTAL = NY+l. A binary search technique is then applied 

to derive a solution to the equation defining the internal rate 

of return R*, 

where 

and 

PVA(R*,NTOTAL) = a, 

NTOTAL 

PVA = A(l) + L 
N=2 

. A (N) = B (N) - C (N) • 

A(N) 

(1 + R*)N-1 

The minimum value for R* is taken as zero. A solution may 

exist only if (1) ~he cumulatiye sum of the cash inflows.B(N) 

exceeds the sum of t~e cash. outflows C(N), that is 

PVA(R*=a, NTOTAL) > a; 

and (2) if when R* = RMAXRI, PVA(R* = RMAXRI, NTOTAL) < a. 
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When these two conditions obtain, the routine finds an ap

proximate solution, such that 

IPVA(R*, NTOTAL) I < DELIRR. 
, 

The output value R* = DCFROI.i~ thus derived. 

The "IRR" routine is used to compute the internal rate 

of return when two arrays are defined corresponding to cash 

benefits (inflow) and cash investments (outflow). 

A second routine called "IRRf" fz. UE;cd .. to caiculatc. 

the internal rate of return when only a single initial invest

ment c is made in year O and only one array A (N) ·is given de-o . 
fining the net cash·generated for N = 2,3, ••• NTOTAL. This 

routine derives a solution of the equation 

NTOT.AJ., 

-co + .2: 
N=2 

A(N) = 0 • 
(1 + R*)N-1 

. Note the following conditions in this particular formulation: 

A(l) - -CO 

B (l) - 0 

C(l) =CO 

A(N) = B(N), for N > 1. 

The capital ~nvestrnent CO is made at a ·~ingle time~ n.;3Jnely at 

the 1 end of the Oth time period (year 0), (which is equivalent 

to the start of year 1). 'l'he net cash gene.rated (which may be 

positive or negative) begins in year l. These conditions aie 
somewhat different from those assumed in the "IRR" routine, 

which accepts equity investments 9(N) at the end of any time 

period - not just at 'the start of year 1. 

The concepts of cash henefits ancJ.·invei:;tment costs 

introduced above and used in the equations defining the in

ternal rate of return will now be related to the quantities 
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reported by the model. The Cash Flow model "CASHF" cal

culates the projection of CASHG, the net cash generated in 

the Nth time period, as the difference between cash inflows 

and cash outflows, 

CASHG(N) = TSOF(N) - TAOFl(N) - ADWC(N), 

where 

TSOF(N) = NET(N) + FDEP(N) + FITDEF(N) 

.. + FDCIA (N) + MSOF (N) · 

+ LTD(N) + STD(N) + ADEQ(N), 

TAOFl(N) = CAPO(N) + FDCIX(N) 

+ MAOF(N) + LTDRCT(N) + STDRCT(N) • 

The various sources of funds (cash inflows) contributing to 

TSOF and the applications of funds (cash outflows) contrib

uting to TAOFl are defined in Section 12 •. Specified addi

tions to working capital, which are equivalent to a required 

investment in operations, are represented by ADWC. With the 

exception of the quantity ADEQ representing additions to 

equity, TSOF is seen to identify total "cash benefits" gene

rated by the capital investment. On the other hand, the sum 

of TAOFl and ADWC is seen to identify the total "investment 

costs" required. Hence, one can deduce the following relation

ship between "cash benefits" (B) and "investment costs" (C) 

and net cash generated as calculated by the model (CASHG) and 

equity investments (ADEQ); by definition, 

B(N) - TSOF(N) - ADEQ(N), 

C(N) - TAOFl(N) + ADWC(N); 

the difference between cash inflow and cash outflow is thus, 

A(N) - B(N) - C(N), 

= CASHG{N) - ADEQ(N). 
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These equations illustrate the exact relationships between 

the primary quantities CASaG and ADEO report.An hy the model 

and the three arrays A, B, and C that enter the internal 

rate of retqrn calculation. Moreover, one observes that 

whenever only the difference A is required~ identical results 

can be derived by simply taking CASHG as the '~cash benefits" 

(B) and .ADEQ as the "investment costs" (C), irregardless of 

the more complex nature of both of the actual variables 

represented by "B" and "C". ' .. . .,. 

In summary, it has been demonstrated that to compute 

the internal rate of return 

1. The ''IRR" routine can be applied by specifying 
the two arrays 

B(N) - CAGHG(N), and 

C(N) = ADEQ(N); 

2. ·The "IRRl" routine can be applied by specifying 
the .i,.nitial investment C(l) = CO, which is 
usually also equal to the first addition to 
equity ADEQ(l), and.the array 

A(N) = CASHG(N). 

The former method must be used whenever equity additions at 

times other than at the start of the project. Furthermore, 

it can be seen that adding equity, beyond the amount required 

to maintain a condition such that the cumulative net ca~h 

generated be at least equai to zero, will h~ve no effect on 

the-computation of the internal rate· of return. The increase 

in ADEQ will be exactly balanced by the increase in CASHG. 

13.7 DISCOUNTED CASH FLOW - ROI SPECIFICATIONS 

'l'he discounted cash flow - return on investment 

(DCFROI) or internal rate of return is calculated according 

to user specifications via the values assigned to the fol

lowing namelist variables: 
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= Number (integer) of DCFROI calculations to 
be performed. The user· may specify several 
different investment .costs and/or different 
time spans in a single execution of the model 
in order to analyze the advantages qf alter
nate strategies (Default: DROIN = O). 

DROIA(M) = Initial investment (real) in the project made 
at the end of year 0 on which the Mth DCFROI 
calculation is based. When a non-zero value 
i·s assigned to DROIA (M) , only this original 
investment is considered and the "IRRl" routine 
is used to compute the DCFROI taking the CASHG 
array as the net cash inflow. If DROIA(M) = 
0.0, then the sequence of investments is taken 
from the array ADEQ and the "IRR" routine is 
used to compute the DCFROI, taking CASHG as cash 
inflow (Default: DROIA(M) = Q.O). 

DROIYl(M) =First year (integer) to be included in the cash 
flow span for the Mth DCFROI calculation (De
fault: DROIYl(M) = 1). This variable identifies 
the first operational year in which cash flow may 
occur using the convention of calling the years 
0, 1, 2, •••• Note that DROIYl(M) > 1, since no 
cash can be generated from operations in year 0 • 

DROINY(M) = Total number (integer) of years to be included in 
the cash flow span desired for thw Mth DCFROI cal
culation. If a value is not assigned to this 
variable, the model will set DROINY(M) = NPROJ, 
i.e., the number of years in the reporting period. 

DELIRR = Minimum difference (real) from zero for the net 
present value of cash benefits' less investment 
cos~s acceptable in defining an approximate 
DCFRO.I solution (Default: DELIRR = 1. O). 

RMAXI~ = Maximum value (real) tested for DCFROI expressed 

PRT18 

as a decimal; e.g., RMAXIR = 2.0 corresponds to 
200 percent (Default: RMAXIR = 4.0). 

=Logical variable to control:printing Report 18, 
which lists details of the DCFROI calculation in
cluding (1) projections of the net cash generated; 
(2) present values of the net cash inflow, PVCASH(N); 
(3) the discount factors, PVF(N), at the discount 
rate PVRATE, and the discounted cash flow, PVA, for 
all discount rates tested, as well as projections 
of present values and discount factors at the 
DCFROI rate derived (Default: PRT18 = F). 
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= Equity investment (real} made at the end of the 
Nth time period; this array must be entered when 
the alternate form of the DCFROI calculation is 
to-be applied. The value of the initial equity 
investment is assigned to ADEQ(l}. 

As described above, the user has the option of selecting 

either one of two procedures for the DCFROI calculation. In 

the first method, an initial investment is specified by as~ 

signing its value to DROIA. The "IRRl" routine then is applied 

to find the rate of return that will discount the series of 

net cash generated (CASHG} to a present value equal to this 

initial investment. This method represents.the standard DCFROI 

approach. In the second method, values for all equity invest

ments are assigned to the variable ADEQ; however, since this 

latter assignment is a basic input requirement for operation 

of the model, no additional specification is demanded. In 

either case, because of the application of default routines, 

the only values that usually must be supplied are those 

specifying DROIN and DROINY. Examples of specifications for 

DCFROI calculations are given below. 

The first three examples illustrate the specifications 

that must be included in the compl19te set o'f tnp1.lt ci.~tn r.~"".' 

quried to exercise the model in a standard run. 

1. To derive the DCFROI for an initial investment of 
$10,000,000 over a 10, 15, and 20 year span 
(method l): 

·DROIN = 3, DROIA(l} = 3*10000., 

DROIYl(l} = 3*1, 

DROINY(l) = 10, 15, 20, 

2. To derive the DCFROI for an initial investment of 
$10,000,000 ov~r a 10, 15, and 20 year span 
(method 2}: 

DROIN = 3, ADEQ(l} = 10000., 

DROINY(l} = 10, 15, 20, 
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3. To derive the DCFROI for a sequence of irivest-
.ments $6,000,000, $3,000,000, and $1,000,000 
made in year O, 2, and 7 respectively, over a 
10, 15, and 20 year span (method 2): 

DROIN = 3 I 

ADEQ(l) = 6000., 0.0, 0.0, 3000., ADEQ(8) = 1000., 

DROINY(l) = 10, 15, 20. 

The model also offers the facility to calculate the DCFROI 

without supplying a complete set of input data for a standard 

run.. ·The newt cash'genera."'ted can be 'specified as sales revenue 

SREV and the income tax rate can be set equal to zero; as a 

consequence, all revenues will flow through and_be identified 

as cash inflow. 

4. To calculate the DCFROI given a sequence of cash 
inflows and an initial investment (see Table 13.1): 

$INPUT 

NPROJ = 5, TAXR = 0.0, PRT18 = T, DELIRR = 0.001, 

SREV ( 2) . = 10. I 10. I 10. I 10. I 10. I 

DROIN = 1, DROIA(l) = 30., 

$END 

5. To calculate the DCFROI given a sequence both of 
cash flows and cash investments: 

$INPUT 

NPROJ = 9, TAXR = 0.0, PRT18 = T, 

s REV ( 1 ) = 0 • 0 I 5 • I 1 0 .• I 2 5 • I 4 0 • I 5 0 • I 5 0 • I ' 5 0 • I 

25., 25., 

ADEQ ( 1:) = 10 0. I 3 0. I 0. 0 I 2 0. I ADEQ ( 10) ' = -5 0. ' 

ADWC(l) = 100., 30., 0.0, 20., ADWC(lO) = -50., 

DROIN = 1 

$END 

6. To calculate the DCFROI given a sequence of capital 
investments during the construction period consist
ing of years O - 4 followed by a sequence of cash 
inflows during years 5 - 14 (this example is given 
in Steiner (1969), p. 381, Reference 2): 

$INPUT 

NPROJ = 14, TAXR = 0.0, PRT18 = T, DELIRR. = 0.001, 
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ADEQ(l) = 

ADWC (1) = 

SREV(6) = 

DROIN = 1 

$END 

0.0, 

o.o, 
40 • t 

5 ··I 

5 ·.' 10.5, 

5. ·, 10.5, 

4 0. I 4 0 •·I 
5. ,· 5 •I 

/ 
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8., 110., 

8 •I llOu 

55., 50 •I 45., 15., 

Samples of .Report 18 generated for cases 4, 5, and 6 defined 

above are illustrated in Table 13.2. 
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SECTION 14 

PIPELINE TRANSPORTATION SYSTEMS REGULATED INDUSTRY MODEL 

14.1 THROUGHPUT AND TARIFF SPECIFICATIONS 

The primary namelist input variables provided by the 

model to specify transportation volume, revenues, and tariff 

projections are: 

PMODE ·- N~eric (integer) ''code specifying the type of 
pipeline (Default: PMODE = 0). 

PMODE = 1 Liquid Petroleum Products Pipeline 

PMODE = 2 Crude Oil Pipeline 

PMODE = 3 Natural Gas Pipeline 

PMODE = 4 Coal Slurry Pipeline 

PMOD~ - 5 ~·re sh Water J:lipeline 

PMODE = 6 ,Waste Water Pipeline 

READP = Logical control option to link the model with 
the Pipeline Energy Program (PEP) (Default: 
READP = F) • 

LUNIT8 = Logical unit (integer) number for the datafile 
generated by the PEP program (Default: LUNIT8 = 
a> • 

THRUM = Numeric (integer) code representing the mode 
(liquid or gas) and the corresponding unit of 
throughput (Default: THRUM= 0). 

THRUM ""' 0 Million ·barrels 

THRUM = 1 Million barrel-miles 

THRUM = 2 Thousand MMCF-miles of natural g.as 

THRUM = 3 Thousand gallon-miles 

THRUP(N) =Throughput (real) or annual transportation volume 
t~at can be supported by market demand and trans
ported by the facility for the Nth time period in 
arbitrary units of volume-distance. While the 
units of throughpu_t are arbitrary (e.g., bbl:!:i--rni, 
MMCF-rni, etc.) they must be consistent with the 
units selected for the tariff (THRUP(N) = USALES(N)). 
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UPRICE(N) =Tariff (real) or unit price ($) per arbitrary , 
volume-distance unit in the Nth time period • 

SREV(N) 

MEXF 

= Transportation revenues (real) in the Nth time 
period ($). 

= Product loss factor (real) expressed as a decimal 
fraction. The product loss expense for any year 
is calculated as the product of MEXF and the 
transportation revenues for that year; e.g., if 
MEXF = 0.025, then product losses would be cal
culated as 2.5 percent of transportation revenues • 

.,. ., r ,: . .., · 
In general, there are two different modes of operating 

the model for pipeline transportation systems, namely 

1. Stand-alone operation (READP = F) in which all 
throughput and tariff (or revenue) projections 
are entered directly as input source data esti
mated by some independent means; and 

2. linking the model (READP = T) with the Pipeline 
Energy Program (PEP), a fluid dynamics model repre
senting the physical operation o·f liquid pipelines 
(petroleum products_, crude oil, coal slurry, fresh 
water, and waste water). 

In this latter case "linkage" between the model and PEP is ~c

complished by means of a datafile that is generated by an inde~ 

pendent execution of PEP and processed by the model in a sub

sequent run. In short, the datafile is written as an output 

file from PEP and then read as an input file by the model. 

Identical routines for input and output are contained in the 

subroutine "IOSUBS''; the entry point for reading the datafile 

is "PEPIN", while the entry point for writing the datafile is 

"PEPOUT". The special revenue submodel for pipeline trans

portation systems is "P38REV"; this submodel calls the "PEPIN" 

routine and thereby acquires values from PEP for the through

put mode (THRUPM) , throughput (THRUP) , transportation revenues 

(SREV), energy usage (ENERGU), energy costs (ENERGC), energy 

wasted (ENERGS), segregated expense data (SEXA)'~ and a header 

that identifies the PEP run that generated the datafile (IDPEP) • 
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Throughput and energy usage projections are the primary data 

generated by PEP. All of the remaining va~iables such as 

revenues, energy costs, etc. are optional, inasmuc_h as they 

can usually be derived from these two key "unit" measures of 

throughput.and energy usage. In particular, the user can 

override the transportation revenues and energy costs data 

supplied by PEP simply by entering"UPRICE and UCOSTE data· 

directly as namelist input source data; in such a way, the 

user can analy~e many alternate econom}.c condition~·ba&ed· 

on a single set of throughput and energy usage projections. 

The mathematical relationship between the ·last three· 

variables is 

SREV(N) = THRUP(N)xUPRICE(N), 

where 

THRUP(N) = USALES(N). 

The manner in which the user can control the operation 

of the model by means of his selection of input specifications 

for the~e three variables is discussed in Section 9.5 "Unit 

Sales and Unit Price Options", and illustrated in Table 9.1 

"Decision Table for Unit Sales and Unit Price Options". 

The tariff is the transportation revenue generated per 

unit volume transported a unit distance by the pipeline facil

ity. The monetary unit used to express the tariff (dollars, 

thousands, millions, etc.) must be consistent with the units .. 
used to express all of the other accounting line items in 

the model. The tariff may be either calculated by the model 

itself or supplied explicitly by the user for each year of the 

reporting period (via UPRICE) • In the latter case the general 

escalation table, ESC can be utilized to assist in generating 

a tariff projection.' 
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The user has the option of allowing the model to 

determine the tariff. The namelist input variables that 

control this option are: 

RBASEF = Logical control option that allows the user to 
have the tariff calculated by the model as that 
required for the rate of return on rate base not 
to exceed a user-specified value in a given year 
(Default: RBASEF = F). 

RBMAX(~) =Maximum allowed rate ~f return on.~ate base for 
the Nth time· period expressed in percent· (De
fault: RBMAX(N) = 9.99 x 1031). 

The default condition describes a case in which there are no 

limits placed on the rate of return on rate base; in such a 

case the tariff (or revenues) must be'supplied by the user. 

On the other hand, when values are assig~ed such as RBASEF = 

T and RBMAX(2) = 20 * 10.0, a tariff (or operating revenues) 

must still be supplied by the user; however, the model will 

not allow the rate of return to exceed the maximum allowable 

of 10 percent in this case. The manner in which the model 

reduces the tariff for each year of operations is as follows: 

1. 

2. 

3. 

Operating income is calculated based on the 
revenues and/or tariff originally spec{fied. 

The rate of return on rate base is compared to 
the maximum allowable. 

If the rate of re~urn exceeds the maximum, reve
nues are reduced by an amount equal to the dif
ference between the calculated and the maximum 
allowed operating income. 

4. The above procedural steps are repeated until the 
rate of return on rate base equals the maximum 
specified • 

5. The amount by which the original revenue projec~ 
tion must be reduced to satisfy this condition is 
reported as REVA in Report 10. 
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6. A "Tariff Constraint Factor" defined as the ratio 
of the calculated (actual) tariff to the original 
(nominal) tariff as specified or 

TARF(N) = 1.0 + REVA(N)/SREV(N), 

where SREV is the original revenue projection 
specified or calculated by the "P38REV" submodel 
and REVA is the (negative) revenue reduction. 

Three special reports for pipeline transportation sys

~ems are available via the following namelist control options: 

PRT08 = Logical variable to control printing Report 08 "Trans
portation Revenue, Throughput, and Energy Costs Model 
(PEP) Projection" (Default: PRT08 = F). 

PRT35 = Logical variable to control printing Report 35 ·"Maxi
mum Return on Rate Dase Constraint Calculation" 
(Default: PRT35 = F). 

PRT38 = Logical variable to control printing Report 38 "Capital 
Investment Planning and Energy Conservation Impact 
Projection" (Default:· PRT38 = F). 

14.2 OPERATING INCOME AND RATE BASE CALCULATIONS 

For pipeline transportation systems there are two model 

options that control the application of, specific regulatory 

t. agency definitions in the calcuiation of operating income and 

rate base. These are requested via the two narnelist input 

variables: . 
ICC = Logical variable to control calculation of operating 

incornQ and rate base accord3nq tn n11~s of ~h~ Inter
state Commerce Commission (ICC) (Default: ICC = F). 

FPC = Logical variable to control calculation of operating 
income and rate base according to rules of the Federal 
Power Commission (FPC) (Default: FPC ~ F). 

These two options are exclusive. If one is selected, the other 

is non-operable. 
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14.2.1 ICC Rate Base Specifications 

According to ~he U. s. Interstate Commerce Commission 

(ICC) regulations for interstate "common carrier" pipelines, 

operating income is calculated by the model (under the ICC 

option) as 

OPINC(N) = NET(N) + FITDEF(N), 

whe~e NET(N) and FITDEF(N) are the net income (book profits) 

after taxes and deferraitl income taxt¥'s, respectively, for the 

Nth time period. 

The annual ICC Rate Base is calculated. by the model 

using the following user-specified namelist input variables: 

RBICO = ICC valuation (real) of the existing line or facili
ties for depreciation purposes prior to adding 
capital improvements or new construction ($) (De
fault: RBICO = 0.0). 

RBICC = Total initial ICC property and equipment valuation 
(real) of the new fac~lities for depreciation pur
poses ($) (Default: RBICC = CAPO(l) + LTDFDX(l) 
+ CAPCIX(l) + ADWC(l)). 

RBICYl = First year (integer) in the year which depreciation 
of the above valuation is to begin; the depreciation 
normally begins in the first year of operation of the 
new facility (Default: RBICYl = 1). 

RBICR Annual ICC depreciation rate (real) expressed as a 
decimal. This is a composite rate established by 
averaging the dollar amounts of the various age 
groups (Default: RBICR = 1.0/CAPNYF(l)). 

If the user desires that the model automatically reduce tariffs 

in order to maintain a condition such that the operating income 

does not exceed a specified perce.ntage of the annual ICC rate 

·base, the user must supply this ICC rate limit via the namelist 

input variable RBMAX defined previously. 

The ICC rate base is reduced annually by the amount of 

accrued depreciation on a cumulative basis. Any capital adqi

tions in later year increase.the rate base. For the Nth time 
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period the ICC rate base can be expressed as 

whe.re· 

N 

RBASE(N) = RBICO + RBICC + L CAPO(J) 

J=2 

- RBICR x { RBICO + RBICC + X! CAPO (J) J 

N > RBICYl + 1 and 

CAPO(N) ~ additions to plant property and equipment in 
the Nth time period. 

The total initial ICC valuation RBICC for a new facility is 

usually given as the total capital assets (equity investment 

plus long-term debt) required in year O. Note that if the 

user specifies ICC = T, but does not supply information on. the 

ICC valuation, first year, and depreciation rate, the model 

will calculate the default values defined above. 

14.2.2 FPC Rate Base Specifications 

According to the U. S. Federal Power Commission (FPC) 

regulations for natural gas pipelines, interest on debt as 

well as amortization of both financial and debt expenses and 

construction period interest and other related charges are 
not included as income deductions. Operating income is cal

culated (under the FPC option) as 

OPINC (N) = NET (N) + INTEX (N) + I,TDAFX (N) + t:APCil\ {NJ / 

where NET is the net income after' taxes, INTEX is the total 

interest charge on all borrowings, LTDAFX is the annual amorti

zation of financial and debt expense, and CAPCIA is the annual 

amortization of construction interest and related expenses 

allowed during the construction period. If the user.desires 
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that the model should reduce the tariffs so that the operating 

income does not exdeed a specified percentage of the FPC base, 

the user must assign a value to RBMAX. 

Since interest is not an allowable income deduction 

under FPC rules, the capital structure of a gas pipeline has 

a critical bearing on the amount of income and ROI that can 

be generated. A highly leveraged capital structure will re

sult in a much smaller net income after taxes, when the 

operating inc~me re~ches its maximum allowed as a percentage 

of the rate base. Since the ROI involves net income and not 

operating.income, a less leveraged structure with reduced 

interest charges will increase the ROI for a given return on 

rate base. 

The annual FPC Rate Base is calculated by the model 

using the following namelist input variables: 

ADWC(N) =Additions (real) to working capital required to 
maintain normal operations in the Nth time period. 

FILL = Value (real) of the gas line fill to be used in the 
rate base calculation '($); this value is assumed 
to be uniform over the projection period. 

The specifications for capital outlays supply the remaining 

input source data required for the calculation. 

The FPC rate base for the reporting period is computed 

as the sum of: 

1. The undepreciated capital balance (book value) at 
the start of the period. 

2. One-half of the capital outlays less one-half of 
the financial depreciation for the period. 

3. The cumulative sum of required working capital 
additions for all periods up to and including the 
current period. 

4 •. The user-specified value of line fill. 
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The rate base for the Nth time period may be expressed as 

RBASE(N) = CAPEN(N-1) + 0.5 x lCAPO(N) - FOEP(N)} 

N 

+ L ADWC(J) + FILL ' 

" J=l 

where the undepreciated capital property, plant and equipment 

ac~ount q.s the_?tart of' the period is .. 

FDEP(N) 

CAPO(N) 

ADWC(N) 

period, 

N-l 

"CAPEN (N-1) = L {(CAPO (J) - FDEP (J)} ' 

J=l 

is the financial depreciation in the Nth period, 

is the total capital outlay for the Nth period, 

is required addition to working capital in the Nth 

and FILL is the line fill, 

Since additions to working capital affect the FPC 

rate base, it is critical that the user control the model in 

such a manner that excess cash generated will not go into the 

cash account and thereby increase the working capital beyond 

the specific requirements of the business. This can be con

veniently accomplished via the model control options REINVF 

and PAYDIV as discussed in Section 12, "Model Options Regard

ing Control of Net Cash Generated". In particular, setting 

REINVF = T will cause the model to accrue all excess cash 

generated in a special investment account which is not in

cluded· among "current assets" and so does not affect workinq 

capital. Note that under the default conditions (REINVF = p· 

and PAYDIV = F) all excess cash will be allocated to the 

"cash" account and thereby increase working capital. Some 

other selection of these control options must be made in 

order to simulate the economic operation of a gas pipeline 

under FPt regulations. 
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14.3 ENERGY CONSERVATION IMPACT 

Energy conservation impact projections are generated 

by the Energy Conservation Impact Model "P38REV" utilizing 

the following namelist input variables: 

ENERGM = Numeric code (integer) representing the mode and 
corresponding unit of energy.consumption (Default: 
ENERGM ~ O). . 

ENERGM = 0 1000 kilowatt-hours of electric ·energy 

t"ENERGM = 1 0i,OOO,~ 000 cubic feet (MMCF) of 
natural gas 

ENERGM = 2 1000 barrels of diesel oil 

'ENERGU(N) = Energy usage (real) in the Nth time period in 
units specified by ENERGM. 

ENERGC(N) =Energy costs (real) in the Nth time period ($); 
energy costs are included in segregated expenses 
typ~ C and reported as such in the profit and 
loss report. · 

ENERGW(N) = Energy wasted (real) in the Nth time period in 
units specified by ENERGM. 

ENERGS(N) =Cost of energy wasted (real) in the Nth t~me 
period ($). 

UCOSTE(N) = Unit cost (real) of energy ,consumed in the Nth 
time period (Default: UCOSTE(N) = 0.0). 

At the option of the user, the unit of cost of energy UCOSTE 

can be escalated via the namelist variable ESC, the general 

escalation factor. The re~ationship between the above varia

bles can be expressed as 

ENERGC(N) = UCOSTE(N)XENERGU(N), 

ENERGS(N) = UCOSTE(N)XENERGW(N). 

The basic rules governing the calculation of the energy varia

bles are: 
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l. If ENERGU, .ENERGW and UCOSTE are specified via 
namelist input or generated by the "P38REV" sub
mode!, then ENERGC and ENERGS are calculated, 
irregardless of any value::; u.d.gindlly d.::;::;i':jul::!u 
to these two variables or generated by the_sub
rnodel. 

2. If ENERGU and ENERGC are spe.cif ied or generated 
by the "P38REV" submode!, but UCOSTE is not given, 
then UCOSTE is calculated by 

UCOSTE(N) = ENERGC(N)/ENERGU(N). 

In short, whenever UCOSTE is specified, then ENERGC and · 

ENERGS are calculated or readjusted; when UCOSTE has not 

been specified, it is calculated. 

The variables ENE.RGU, ENE'RGC, ENERGW, ENERGS, and 

U.COSTE are reported as line items in Report 38, "Capital In

vestment Planning and Energy Conservation Impact Projection" 

along with the present value of energy costs and the present 

value of energy wasted. 
) 
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SECTION 15 

PROGRAM/SUBPROGRAM LINKAGES 

The JFM model (version #6 111976) software is corn-· 

prised of 32 program units totaling over 7700 lines of 

symbolic source code. There is ·one main program, 27 sub

programs, and four PDP elements. A synopsis o~ these pro

gram units is presented in Table 15.1 under the· four sec-
.. 

tions: 

1. 

2. 

3. 

4. 

.··· 

Directory of JFM Program Units 

Program/Subprogram Linkages 

FORTRAN Procedure Table 

Directory of JFM Reports 

The first section gives a directory of all JFM program units. 

The main JFM program listing is followed by three PDP ele

ments, which define the data ba_ses on which the model operates • 

The next item (0.4) is a FORTRAN PROC ("REF") that contains 

Table 15.1. The twelve major subrnodels in JFM are listed as 

1.0, 2.0, ••• 12.0; related routines are grouped with one of 

these major subrnodels. 

The second section-of Table 15.1 presents the inter

faces or linkages between all of the 28 program units in the 

model. The table illustrates that a program unit, which is 

separately compiled, may contain more than one routine. Both 

the subroutines which call a given routine and the sub

routines which are called by the routine itself are indicated. 

The name of each subprogram unit is listed under the tit~e 

"LINK" in the second column. The individual routines within 

a given subprogram unit are named after their corresponding 

"entry points" which are listed in the first column. The 

routine which calls a given subroutine (entry point) is listed 

in the last ~olurnn under "CALLED BY". The third column titled 

"EXTERNAL REFERENCES" lists the routine (entry points) called 
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by the routine named in column 1. For example, the Capital 

Outlays Model "CAP" calls the subpr9gram "TAXCR"; "CAP" it

self is called by the main program "JFM". If a program unit 

uses a labeled common block to transmit arguments, the name 

of the corresponding common block is given in parentheses. 

Specifications for all of the labeled common blocks (JFMDB, 

P38DB, and P81COM) are given in the FORTRAN PROCS listed in 

the third section of the table under FORTRAN .PROCEDURE 

TABLE .. 
.... 

The following U?iTIVAC 1108 · i:i.ssi:?mbly l ;mgnagP. routines, 
3 which reside in the S system library, are also utilized by 

"the model a 

1. 53XOPT 

2. SJDAY1 

3. S3DAY2 
\ 

4. 53DAY3 

5. 53ETIM 

6. S3TICK 

7. 53MOVE 

8. S3SET 

9. S3MCHR 

10. 53DINP 

11. BLOC KA 

l2. NS3CSF 

13. NS3ELT 
14. NS3PF 

These routines provide 

acquiring the run time 

required utility functions, such as 

and date, monitoring the execution 

time for selected parts of the model, manipulating characters 

in formatting headings and titles, setting up block printing, 

interactive communication facilities, accessing program file 

contents, etc. 
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Finally, a directory of JFM reports is given in the 

fourth section of the table. The routine which generates 

each report is listed in the first column • 

_, 

\ 
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PROC 

·······························~·································· 
5 Y S T E '°' S, 5 C 1 E N C £ A N 0 S 0 F T ~ A R E 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
J F ~ F 1 N A N C 1 A L. P R 0 J E C. T l 0 N M 0 D E L 

I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••• ~IRECTORY OF JFM PROG~AM. UNITS •••••• • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SOURCE 
LINES 

••••••• ••••• •••••• • 
.J F' '1 11AiN PROGRAM l J'i 

PRQCS· 't 33 

f'ROC5P 111 

PROCol SALEq TRANSACTION DATA BASE. '+~ 

REF" JFM ~€FERENCE PROC iao 

EDIT C! 'ts 

GETOCF SPECIAL ·ROUTINE FOR OC1 CAl.CULA~loNS sa 

"iPA Y 129 

BLOC(l 20 

NTl\da 2 

PFR Iii S PRO~RAM FlLE READER/WRJTER UflLlTY P~OCESSOR ss1 

i1E\IMOO ilo 

PlaRe:v PIPELINE REVENUE MOOEL l 9 !) 

I051J85 10 ~ouT1NES FU~ LlN~lNG WIFH PEP MODtL 202 

P81Re:IJ SALE~ T~AN5ACTlON5 "iODEL JEiS 

CA? CAPITAL OUTLAYS MODEL. SlJ 
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c 
c '+ • 0 oe:: a rs 
c 
c s.o T I\ X 
c 
c s. l Tl\XC~ 

c 
c 6e0 ~AL 

c 
c 1.0 CA S l;F' 

c 
c a.o 8ALS 
c 
c 9.0 RSASt:S 
c 
c10.u 1RR01 
c 
Cl0.1 OCF'" 
c 
c11.o TOTALS 
c 
Cllel TOT38 
c 
c12,o REPORT 
c 
c12.1 RPTY~.s 

c 
Cl 2 • 2 F'"MHE A 0 
c 
C12e3 PHEAO 
c 
C12e'+ RPTJ8 
c 
c 
C· 
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OEEH MODEL 

PROF'"JT ~ LOS~ MODEL 

REGULATED l~OUSTRY MODEL 

u ' s c a u N T e:: 0 c A s H F L 0 w '!' J 1'H ER ~ A L: R a 1 .11 0 0 E L 

Fl~~NCJAL ANA~YSIS MODEL 

REGULATED lNO~STNY ANALYS1S MOOEL 

REPO~T GENERATOR 

TIME PERIOD RE•FORMAT ROUTINE 

JFM ~EADER ~ TITLE/RUN TlMER· 

PIPELINE ECONOMIC MODEL HEADER ' TITLE 

REG U i~ AH: 0 1N0 UST RY REP 0 RT 

TOTAL SYMSOLlC LINES 

37 

'is 7 

200 

1 97. 

l 1 7 

100 

70 

•••• 
77SS c 

c 
c 
c 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
······~··························································· ' c 

c 
c 
c 

.c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PROGRAM15U6PROGRAM LINKAGES 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ENTi°<'t' POlr-4T 
TAaLE 
•••••••••••• 

L l NI< 

BAL5 

BL 0 Ci( 1 BLOCKl 

e::XTERNAL REFERe::NCE5 
(COMMON 6LOCK5) 
••••••••••••••••••• 

1'45JCSF', iH.OCKA 
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c 
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c 
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c 
c 
c 
c 
c 
c 
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c;; 
c 
c 
c: 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

CAP 

CA S 1-tF' 

OCF' 

DCF'O 

IRR 

IRR 1 

OEBTS 

L. T 0 5 

STOS 

EDIT 

FM 1-tE 4 O 

STITLE 

STIME 

SC T 111E 

SYTIP1E 

GET 0 CF' 

lOSU8S 

PCPOUT 

PEP 1 f" 
lRROl 

MPAY 

p A L. 

CAP 

uCF 

OCF 

DCF 

O.CF' 

OESTS 

OEIHS 

oe:ars 

EOIT 

FMHEAD 

FMHEAO 
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TAXCR CJF'l'H>tll 

I JF'MOB I 

CJFMDBI 

I JF'MDB I 

I JF'MOB I 

SJ~OPT. SlOAY&, S~ETIM, BLOC~l, FHH(AD 
R E .V M 11 ' k E V M 0 0 
11PAY1GETDCF,PFRwS (JF'MDB, PJ8D61 

SlOAVl, SlETtM, SlSEf t S3M0VE 
SlTICI< 

GETucF OCF', lRR, lRRl 

IOSU85 NSJCSF1 SlETlM1 SJDAYlt SlMCi.t~ 

1osuos 

1osuas 

IRROI 

JFM 

HPAY 

PAI. 

QCF', JR~ lRRl IJFMDBl 

EClt, CAP1 L.TDSt STDSt ~AL.t 
8A1.. St RB ASE 5 t J RR 0 l , 5 T l ME'.:, 
~PTOlt ~PTIC, RPT40, HPTJO, 
RPT38t EXIT CJF'MOBt PJ80Bl 

SlDINP 

TAX I J F' M o·B I 
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REPORT 
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I 

c PF' R..wS PFR,., S !\ISJPF' 1 NS Jt:l. T 1 ~JS E "f, SJ,'10VE EDIT 
SlT10~, S.30AY1 • SJDAY2, S.3ET1M 

.c P~E:AO PHE AU S3L>AY3, SJETIM, SJSETt 5 3110 VE RPT.38 
S3T1CK ' c 

c 
c PT1TLE PHEAO RPTJtj 
c 
c PT111E PHEAO 

•' c f<E:V1100 REVMUO ?ouRe:v. P36REV1 PB1Re;VIJFM08, P.3808) EDIT 
c 
c PJS'<EV PlsREV PEPINt ST I Tl.Et SJMOve: (JF'l10d, P380Bl REV MOO 
c .. ~· ,,,,. v 
c REV Mli PJE:l ;.c EV S3MOVE e:o IT 
c 
c POOIH.:v PJdREV REV MOU 
c 
c Pal REV P81RE\i I JF'MD6, JF'MD68l EDIT 
c 
c R8ASe;S RBASe;S- SlMOVE IJF'MDBt P J a o..a 1 JF' M 
c 
c REPORT REPORT S T/1 Tl. E ( JF'M08) JFH 
c 
c ~PT01 REPORT JF'M 
c 
c ~PT10 REPOrH TOT10 JFM ., 
c RPT20 REPORT TOT20 JFM 
c 
c RPTJO REPORT TOT .30 JF' M 

/ c 
c RPT'id REPORT TOT140 JFM 

c RPT38 RPTJS TOT38t PTlTl.E IJFMOa, P380Bl JFM 
c 
c RPTYRS RPTYRS sJSETt :;3 . .,.ove: REPORT, RPT.38 
c 
c TAX T A i( TAXCR IJFMDBI p Al. 

c TAXCR TAXCR I JF' MOB I T A X 
c 
c T 0 TA LS· T 0TA1..5 IJF'MOBI 
c 
c TOTlO TOTALS IJFMOBI RPTlO 

• c Torio TOT~LS ( JFMOB I RPT-'O 
c 
c TOT.30 TOT.\LS I JF'M03 J . .RPTJQ 
c: 
c TOT'+O TOTALS IJFMOB) RPT'tu 

(,; TOl;)tj TOT.38 f) c F' I JFMOt3 t P38uB I RPT3u 
c 

127 



R-3068 

c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
c 
c 
C FORTRAN PROCEOUR~ TA~LE 

c 
c •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c 
c 
c 
c 
c 
c 
c 
c 
i: 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c· 
c 
c 
c 
c 
c 
c 
c: 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c;: 
c 
c 
c 
c 
c 
c 
c 
c 
c 

N A11E L l Ni< 

JPICOl1 PROCS 

JF'"1080 PROCS 

P38COM PROCSP 

P38080 PROCSP 

Jf"MOS8 PROC81 

R Ef" REF 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••• Ol~ECTORY OF JF~ REPORTS- •••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PRlNTEO REPURT TITLE. 
BY NO• 
ROUT I fllE. 

RPTOI 0 l 

e: D l T 02 

CAP a'+ 

OESTS OS 

P38Rt:,v 06 

T A )( 1 2 

CA S~S:- lb 

OCF 1 8 

RBASES 35 

RPT38 JS 

DATA· SASE • :NAMELJST lNPVT 

CA;ITAL OUTL~Y SPe:ClFlCAlIONS A~D TAX OEPREClATlDN 
P~n.JE:CT I ON 

LO~~·TERM OEaT SPe:Clf"lCATJONS A~O INTEREST, 
REr1~EMENT PAYMENTS• AND OE8T SALANCE SCHEDULES 

AUTOMATIC S~ORJ•TERM DEST ~ORRO~lNG SCHEOULE 

CAP1T4L l~VESTMENT PLANNING ~NO ENE~GY CO~SERVATlON 

IMPACT PROJECTlON 
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c 
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c 
c 
c 
c 
c 

E: Ii 0 

f<PT 1 0 I 0 

RPT20 20 

RPTlO 30 

RPl'tO. 

PRTsO aa 
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STATEMENT or CHANGES lN FJNANCIAL POSITION -
CA5~ FLO~ P~OJECTION 

STATEMENT or FlNCANCJAL POSITION -
BALANCE SHEET PROJECTION 

CAPITAL lNVESTME~T PLANNING ANO FINANCIAL PERFORMANCE 
MEASURES 

P U R C H A 5 E, .•. I\ ~ 0 S A L E 0 f A S S E T 5 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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SECTION 16 

EXAMPLES OF INPUT DATA AND OUTPUT REPORTS FOR BASE CASES 

16.1 PETROLEUM PRODUCTS PIPELINE REFERENCE SYSTEM - BASElO -

.The first base case represents a newly-constructed 

petroleum products pipeline operating under ICC regulations. 

Throughput, transportation revenues, and energy cost figures 

are entered explicitly as source data. The financial structure 

is highly, leveraged with equity contributing only 10 percent 

of the initial capital. After operations commence, all ex

cess cash generated is left to accumulate in an internal in

vestment account, but no net return is.assumed on these 

funds; also, no cash dividends are paid. There is a series 

of fifteen capital outlays made. The double-declining bal
ance method with switchover to straightline in year 11 is 

used for the tax depreciation of the first two capital out

lays; straightline depreciation is used for the remaining out

lays. 

This example represents a case in which all source 

data are entered as namelist input, which is given as the 

symbolic element P~BASElO. Twenty year projection~ are il

lustrated in Reports 10, 20, 30, and 38. The throughput mode 

THRUM = 1 corresponding to a unit of one thousand barrels. 

16.2 PETROLEUM ~RODUCTS PIPELINE REFERENCE SYSTEM LINKED 
WITH PEP DATAFILE PROD! - BASEl 

This example is based on the same products pipeline 

referenc~ system as in BASElO; capital outlays and debt 

specifications have not been changed. However, the PEP pro

gram has been exercised in order to generate values for 

throughput, revenues, energy usage, energy costs, and energy 

wasted due to the dissipation of excess pressure produced by 

the constant velocity pumps installed at pumping stations 
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along the line. The throughput mode in this case is 

THRUM= l.corresponding to a unit of 106 barrel-miles • 

The revenue/eJcpense model PEP has thus been linked to JFM. 

The source data is listed as P.BASEl. Reports 8 and 38 

are illustrated • 

16. 3 NAT.URAL GAS REFERENCE SYSTEM - BASE3 l 0 

·This example represents a natural gas pipeline. All 
J 

source data has been entered as namelist input, which is 

listed as symbolic element P.BASE310. Reports 10, 20, 30, 

and 38 are illustrated. FPC rules have been applied in 

calculating operating income and the rate base. A maximum 

.of 10 pe~cent has been taken as the limit on the allowable. 

return on rate base. The initial equity required has been 

computed by specifying that the capital structure during the 

construction period should be 40 percent equity and 60 per

cent long-term d~bt. Excess funds are reinvested at a net 

return of 6 percent; diV:idends equal to 100 percent of net 

profits are paid out each year. Only initial values have 

been specified for (1) the nominal tariff or unit transporta

tion charge UPRICE and (2) the unit cost of energy UCOSTE. 

Escalation tables are used to calculate subsequent values 

of these sourpe variables • 

'· 
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APPENDIX A 

BACKGROUND ON THE s 3 DEVELOPMENT OF-A 
PIPELINE ECONOMIC MODEL 

In April, 1976, Systems, Science and Software (s3 ) be

gan development of a computer model of the economic operation 

of pipeline transportation systems. This effort was under

taken in order to satisfy the requirements of the U.S. 

Energy Research and Development Administration (ERDA) pro

gram, "Energy Study of Pipeline Transportation Systems," 

(Contract No. E(04-3)-1171, ERDA SFOO). The primary objec

tive of developing a preliminary model describing the econo

mic behavior of the pipeline industry was to calculate: 

1. The long-run average cost {LAC) behavi9r of 
a pipeline. 

2. The return on investment of the required 
capieal. 

In order to accomplish this task under the constraints of' 

time and funds imposed by this ~rog_rarn, s 3 chose to modify 

and enhance currently available computer models that could 

be quickly developed to simulate pipeline operations. 

·As.a result of many earlier· development efforts for 

its business clients, s 3 has available in-house a repertoire 

of computer software products·, models, ;::i_nd data management 

systems. A representative sample of such products is given 

in the attached, "Summary of s 3 Developed Economic Models". 

Due to the availability of such,s3-developed financial 

models, including documentation, utility routines, and P/L 

cash flow, and balance sheet models, it was possible to 

develop a general pipeline financial model within a very 

short period of time. This was accomplished by modifying 

the s
3 

Financial Projection Model ("JFM"), a general busi

ness accounting package, to incorporate not only the ICC 

and FPC definitions of rate base and operating income, but 
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also many other special features that are characteristic of 

regulated industries. Further enhancements to the model were 

made in order to segregate energy usage/cost and to project 

the impact of specific energy conservation measures. 

The limited objective9 of the subject ERDA.program 

demanded that a general .pipeline financial model be developed 

and made operational in as expeditious a manner as possible. 

Due to the special conditions under which the development 

of the model was irri tiated, no spec-ial effort wa~ made at'' the 

time to ensure the portability of the end product. In order 

to minimize programming labor and computer compilation and 

execution time, the powerful convenience features of UNIVAC 

FORTRAN V were exploited; these features are an extension 

to American National Standards Institute (ANSI} Standard 

FORTRAN (ANSI x 3.9~1966}. The end product is a model com

prised of over thirty (30} source subprogra~s of over 7000 

lines written in the UNIVAC 1108 FORTRAN V programming 

language and fourteen utility subprogr.ams from the 53 sys

teJn library written in UNIVAC 1108 assembly language. 

As the second step in meeting the requirements of 

the ERDA program, the s 3 subcontractor, Pipe Line Techno

logists, Inc. of Houston, Texas, modified their steady 

state liquid pipeline model. This model, hereinafter called 

the Pipeline Energy Program ("PEP"), was further enhanced 
' 3 . and installed at S • PEP calculates the pressure profile 

to be found in ahy steady-state, constant density liquid 

pipeline. The pressure gradient is computed according to 

the energy-entropy balance and applications of the first and 

second laws of thermodynam~cs, with friction losses _accounted 

for according to the Moody friction correlation, using either 

the Darcy-Weisbach correlation or the Hazen and Williams 

formula. PEP is used to simulat.e the steady-state physical 

operation of any liquid pipeline. 
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As the final step in this accelerated model develop-

ment process, a general Pipeline Economic Model ("PEM") was 
. 3 . . 
implemented on S 's UNIVAC 1108 computer system. PEM links 

together PEP, which simulates the ·physical operation of a 

pipeline, with JFM which simulate~ the financial operation. 

of a pipeline. The end product is a single economic model 

that can be_ used to analyze the long range economic impact 

of a_ wide range of possible technological innovations in 

pipeline operatic~. 

In order to facilitate the investigation of the im

pact 0£ various technological innovations on energy conser

vation and the long-term economic behavior of pipelines, 

a reference system has been defined by Pipe Line Technologists, 

Inc. for each of the six types of pipelines of interest, 

namely: 

1. Liquid petroleum products 

2. Crude oil 
j 

3. Natural gas 

4. Coal slurry 

5. Fresh water 

6. Waste water 

The physical parameters for these referenced sysr~ms were 

extracted from available design specifications for existing 

or planned pipelines. Estimates of capital and operating 

costs arid lifetime throughput have been preparerl for each 

reference system. Source data f.or PEM includes both financial 

data, such as capital and operating costs, and physical 

data, such as the physical characteristics of the pipeline, 

the fluids being transported, and the pumping st<3tions and 

terminals of the system·. 

For a given market demand, PEP generates projections 

·of throughput, energy usage and energy losses. PEM generates 
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.all of the standard financial accounting reports, such as· 

projections of income and expense, source and application 

of funds, and assets and liabilities. In addition to these 

basic accounting statement projections, the model produces 

a special report entitled, "C~pital Investment Planning and 

.Energy Conservation Impact Projection". The output generated 

includes projections of· the following: 

1. Annual throughput in volume-distance units. 

2. Nominal tariff. 

3. Actual tariff or unit transportation charge 
taking into account reductions to the nominal 
tariff required to maintain a maximum allowable 
return on rate base. · 

4. Actual total revenues • 

5. Ratio of long-term debt to capital. 

6. Ratio of long-term debt to total assets. 

7. Rate base according to ICC or FPC rules • 

8. Operating income according to ICC or FPC rules. 

9. Rate of return on rate base. 

10. 

11. 

12. 

13. 

14. 

Rate of 

Rate of 

Annual 

Annual 

Present 

return 

return 

energy.: 

energy 

value 

on paid-in capital. 

on total capital. 

usage • 

costs. 

of energy used. 

15. Unit of cost energy. 

16. Annual energy wasted in energy units. 

17. Annual energy wasted cost. 

18. Present value of energy wasted.· 

19. Total annual unit costs. 

20. Discounted average (annual) unit costs (long
run average costs) • 

•171' 
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21. Net income (book profit) • 

22. Present.value of book profits. 

23. Net cash, generated~ 

24. Present value of net cash generated. 

25. Discounted cash flow rate of return on invest
ment. 

The Pipeline Economic Method has been ex~r~j8ed on 

the reference systems described above in order to establish 

a series of baseline cases. As various technological innova

tions were postulated during the subject ERDA program, the 
,. 

model was utilized as a planning tool to analyze the economic 

impact of each change as compared to the baseline cases. 
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ENERGY 
PROGRAM 

JFM 
FINANCIAL 
PROJECTION 
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·CASH FLOW 
PROJECTION 
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INVESTMENT 
PLANNING AND 
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CONSERVATION 

Schematic diagram of the general system design of the Pipe
line Economic Model. 
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APPENDIX B 

SUMMARY OF s3 DEVELOPED ECONOMIC MODELS 

Since its inception in 1967, s3 has maintained an on

going internal research and development program in computer

based econ9mic, business, financial, management and resource 

planning models. As a result of this activity, and the 
3 expertise of its staff, S has developed a repertoire of 

proprietary computer software products including models and 

special-purpose data mana9ement systems that have been suc

cessfully implemented for its clients. The following models 

are representative. 

1. FINANCIAL PROJECTION MODELS 

1.1 GENERAL BUSINESS FINANCIAL ACCOUNTING PROJECTION 
MODEL -· JFM 

• . II 3 1 • ' I d 1 Masso, J. F., 5 F nancial ProJection Moe -

Preliminary User's Manual and System Overview," 

Systems, Science and Software Report, SSS-R-77-

3060, NOVt:iltil.>er, 1976. 

i.2 PIPELINE ECONOMIC MODEL ~ PEM 

Simulatss the economic behavior of pipelin.e tr.ans ... 

portation systems by linking the financia.l projection. ·capabi

lities. of JFM with a series of steady-state pipeline models. 

1.3 PUBLISHER'S MODEL - PUBCO 

One of the most advanced corporate financ.ial models 

in the United States. It is ope:J:ated interactively by non

technical managers on a daily basis via remote timesharing 

terminals by a large number of diversified publishing corpora

tions. 

• "Publisher's-Model Development," Systems, Science 

and Software Report 3SR-755, October, 1971 (Re

vised January 21, 1976}. 

• "Publisher Is Model us·er' s Manual II I Systems, Science 

and Software Report, October,1971 (Revised August 

2.2, 197 2} • 
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lo4 CONSUMER.MODELS 

1.4.1- Single Sbot Model 
.' 

1.4.2 aook Club Model 

1.4.3 Open End (Book Series) Continuity Model 

• "Consumer Division Financial Projection Model 

Development; Phase I Progress Report, 11 Systems, ,, . 

Science and Software Report 3SR-887, December 3, 

1971. . 

• Goyette, D. R., J. H. Alexander and J. M. Bareno., 

"Consumer Division Financial Projection Model," 

Systems, Science and Software Report 3SR-998, 

March 1972. 

1.5. s 3 FINANCIAL INFORMATION SYSTEM (FIS) 

A project-oriented projection model for a professional 

firm. 

2. URBAN LAND USE PLANNING MODELS 

2.1 FORESITE 

An s3 proprietary software product in which a retail 

site evaluation model operates on an integrated data base 

of geographic, demographic, transporation network, and retail 

facilities information. 

e Masso, J. F., et al., "FORESIT:e: - Retail Site 

Evaluation System," Systems, Science and Software 
\ 

Report sss-R-75-2473, October 30, 1974. 

• ·Masso, J. F., "A Site Evaluation Model," Proceed

ings of a Symposium at Salem, Oregon: Environmental 

Systems Analysis and Planning, August 29, 1974. 
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• Hays, S. D., "Orange County Site Eva:L.uation Study," 

Systems, Science and Software Report 3SR-lS5, 

January, 1970. 

• Hays, S. D., "Retail Store Site Selection," Systems, 

Science. and Software Report 3SR-92, April, 26, 1969. 

2.2 RISK ANALYSIS/BRANCH STORE MODEL 

• Masso, J. F., Systems, Science and Software Techni

cal Note, "Branch Store Model No. l," 3ST-15, 

September 18, 1968. 

2. 3 MATCH 

An integrated real estate data base management system 

used to support computer matching and other buyer/seller 

services of a large brokerage operation. 

~ Masso, J •. f·. , "MATCH - l:'relimin.ary Application 

Brief," Systems, Science and Software Report, 

March 15, 1973. 

• Masso, J. F., "The Real .Exchange Computer-Match 

System - MATCH - User Instructions for Data 

Entry," Systems, Science and-Software Report, 

February 1, 1974. 

• Masso, J. F. , "Modifications to the HOMEMATCH 

Computer System," Systems, Science and Software 

Technical Memorandum, August. 13, 1974. 

3. MANUFACTURING MODELS 

3.1 POFUS 

A Procurement Follow-Up System to control materials 

planning through exception reporting and projection techni

ques. 
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Masso, J. F., "S POFUS Procurement Follow-Up 

System - Application Brief," Systems_, Science and 

Software Report SSS-IR-72-1450 (Rev. 1), July, 

1976~ 

3.2 CONFIGURATION MANAGEMENT MODEL (CPFMS) 

A milestone/cost/financial projection system for aero

space manufacturing. 

• French, R. ,.0., "Cost Projection File Management 

System," Systems, Science and Software Report 

3SR-376, June 25, 1970. 

3.3 INTERACTIVE SHOP ORDER STATUS SYSTEM 

3 0 4 MANUFACTURING COST MODEL (for a processing indus.try) 

4. MANAq~MENT INFORMATION SYSTEMS 

4.1 GENERAL LEDGER f~LE MANAGEMENT SYSTEM (GLFMS) 

• French, R. o. and W. Misselwitz, "General Ledger 

File Management System," Systems, Science and 

Software Report 3SR-1054, March 27, 1972. 

4.2 s3 MANAGEMENT I~ORMATION SYSTEM (MIS) 

A project projection and cost control system including 

a general ledger, accounts payable, and other modules'. 

4.3 PROPOS~ PLANNING SYSTEM 

4.4 AUDIT 

A management system that performs a thorough analysis 

of an organization's historical data base and generates over 

100 analytic and statistical reports. 
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5. DIRECT MARKETING MODELS 

5.1 ADPAK - Direct Marketing Data System 

An interactive data base management system used to 

·generate projections and monitor results for advertising 

campaigns. 

• M~sso, J. F., "ADPAK - Direct Marketing System 

Preliminary Application Brief," Systems, Science 

and Software Technical Note, July, 1974. 
l 

• Alexander, J. H., "MDSPAK - A Market Data System," 

Systems, Science and Software Technical Note, 

January, 1973. 

5 ~ 2 T.A.RG.t::'l' 

A direct marketing system that generates customer 

profiles, analyzes trade areas~ and exR.miti::-~ selective 

strategies and experiments. 

• "computer Match May Signal Retail Print/Mail 

Revolution," Direct Marketing, Vol. 35, p. 22, 

April, 1,97'3. 
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DEFINITIONS 

File 

APPENDIX C 

A SHORT DESCRIPTION OF SOME UNIVAC 1108 
EXEaITIVE SYSTEM FUNCTIONS 

An organized co~lection of data stored in such a 
manner so as to facilitate the retrieval of each 
individual item. There are two kinds of files: 
(1) Program Files and (2) Data Files. 

Program File A file in which the data are the constituents of 
a program or a set of symbolic card images. A 
program file consists in elements of symbolic, 
relocatable binary, or absolute binary form •. 

Data File 

Element 

Run 

A file that is processed by a program, either 
as an input file which is "read" by the program 
or as an output file which is generated ("written") 
by the program. 

The basic component of a program file usually 
defined and manipulated as a.unit. 

The standard unit in which work is entered into 
the time-shared operating system. This consists 
of a rtm. command followed by one or more control 
conunands which cause the ordered execution of 
processors and/or user programs. 

File Utility.Routines/Program Utility Routine~ (FUR/PUR) 

To aid the user ~ the manipulation of program and data files, a 
set of file utility routines is provided by the executive system. These 
routines perform a variety of funct1,ons for system and user data file 
maintenance. 

/ 

Facilities ASsignment . 

File Nomenclature 

An "External" file name has the format: 

QUALIFIER*FILE(F-CYCLE). 

The QUALIFIER, the asterisk(*), and the F-CYCLE may be implied and 

both ·the QUALIFIER and the FILE are limited to 12 characters each. Un
less otherwise specified, the QUALIFIER is ta~en from the progrannner's 
(or project) name given in the @RUN statement. 
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Temporary Program File (TPF$) 

A temporary program file (TPF$) is created automatically for each 

n.in. The q~lifier for the filename is taken from the progrannner name 

field of the @RUN control statement. The file may be used as a scratch 

file for the user's program absolute element and/or symbolic data ele

ments. An element in TPF$ can be referred to simply by specifying the 
element name with or without the name TPF$. For example, @ED ELTl, ELT2 
will use the -element ELTl. in TPF$ as the input element and ELT2 as the 

output element. One could have used @ED TPF$.ELT1, TPF$.ELT2. In order 

to save the edited. nutput element the user could keyin: @COPY,S ELT2, 
PROGFILE.ELTZ. 

1. MSG, UP FILENAME. 

To assign a new file to be catalogued as a public file at the 

termination or the !'l..lll. 

2. @ASG,A FILENAME. 

To assign the fl le "FILENAME" that is currently catalogued. 

3. @ASG,T FILENAME. 

To assign a file to the n.in that will be used for a temporary 

file and not to be catalogued. 

4. @FREE FILE. 

To deassign a file and release its input/output facilities. 

For a file being catalogued, such as @ASG,UP FILE., the 

@FREE FILE. statement catalogues the file. If the file is 
later needed in the run, use @ASG,A FILE. 

S. @USEA INTERNAL.,EXTERNAL. 
To refer to a file by two or more names, where INTERNAL is 

thP. internal name by which the file is refenmced within the 

ri.m (e.g., within a. specific program) aw.l EA"I'ERNAL is the 

external name of the file as specified in the @ASG statement. 

6. @DELETE FILENAME. 
To delete a catalogued file and release its facilities. 
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7. @QUAL QUALIFIER 
To specify a file name qualification for implied usage on suc
ceeding control statements involving file names. For example, 

@QUAL ABC will allow the user to refer to the file ABC*FILE 
simply as FILE. To assign ABC*FILE., @ASG,A FILE. is suf
ficient . 
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File Utility Routines 

1. @PRT,T PROGFILE. 

To list the table of contents for a program file names PROGFILE. 
The option TL will give a more detailed listing if desired; i.e., 
@PRT,TL PROGILE. To list the table of contents of TPF$, @PRT,T. 

2. @PRT,F FILE. 
To list the master directory information pertaining to a cata~ 
logued file named FILE. 

3. @PRT ,I 
To list all files currently assigned to the run. 

4. @PRT, P PROJNAME. 
To list the master directory items catalogued under a project· 

name. A lt:,:,~ e:x:pensive method 1s to use the statement 
@U*OM.CATF,W .... QUAL/PROJNAME 

5. @PRT,N XXX. 

6. 

7. 

To list the master directory items for all files catalogued 

under account number "At::!!' • 

@COPY FILEl., FILE2. 

To copy the entire contents of FILEl to the output file FILE2. 

@COPY, options SPECl, SPEC2. 
Where options are S, R, or A. To copy one or more elements 
from one program file to an.other, for example 

@COPY,A FILE.PROG, PG 
will copy the absolute ("A") eleme:rit PROG from the program 
file FILE into TPF$ and the a.bsolute element will be named 
"PG". Further reference can be made to the element PG, e.g. 1 

' @XQT PG. As a second example, to copy a symbolic element 
ELTl in TPF$ to a catalogued file PROGFILE and name the new 

element ELEMENT!, use @COPY,S ELTl, PROGFILE.ELEMENTl. 

8. @ERS FILENAME. 

To erase the contents of any file FILENAME, but to maintain 

the file in the master directory (i.e., "catalogued"). 
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9. @ENABLE FILE. 

To clear the disable flags for a catalogued file. The file 
is disabled if the user had the file open when a system failure 
took place. 

10. ro copy a·series of PASTRANO (Drum) files to magnetic tape (Reel 
#1234), proceed as follows: 

@ASG;T X,T, 1234 
@MSG Please Mount Reel 1234 (RING IN) 
@COPY,GM FILEl., X. 
@CDPY ,GM FILE2., X. 
etc. 

@FREE X. 

11. To copy a series of files from magnetic tape (Reel #1000) to 
FASTRAND, proceed as follows: 

@ASG, UP FILEl. (if FILE! is not already catalogued) 
@ASG, UP FILE2. 

• etc. 

12. 

• 

13. 

@ASG, T X,T,1000 
@Please Mount Reel 1000 (no ring) 
@COPY,G X., FILE!. 
@COPY ,G X. ,, FILE2. 
etc. 

@FREE X. 

@M:JVE X., 2 

To move past 2 files on a magnetic tape called "X" as in above 
operation. If only FILE2 is desired to be copied, after the 

tape is .assighed and mounted:· 
@M:JVE X., 1 

@COPY ,G X., FILE2. 

@FREE X. 

@REWIND X. · 

To rewind tape "X" to the starting point. 
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OTHER CONTROL STATEMENTS 
/ 

1. @BRKPT,.. PRINT$/PRINTFILE 
To direct all print output generated either by a user program 
or the system from the demand terminal to a catalogued file 
PRINTFILE. 

2. @BRKPT,.. PRINT$ 

To re-direct all printing back to the demand terminal. 

3. @SYM PRINTFILE. , ,.. ,PR3 
To direct the queuing of a previously-created print file named 

c 

PRINTFILE to a specific on-site printer (printer 3). The file 
PRINTFILE IIU..lSt be a catalogued file and not be assigned to the 
run, i.e., remember to "@FREE PRINTFILE." The file will be 
de-catalogued and deleted after the printing is accomplished. 

4. @SYM,U PRINTFILE. 
To print IIU..lltiple copies of PRINTFILE. The ''U" option inhibits 
decataloguine nf thP. fil~ when processing is complete. Example: 
print twQ copies of the output produced by program PROG. 

@ASG ,UP PRINTF. • ,..8.3!ign print filt: 

@BRKPT PRINT$/PRINTF 
@XQT PROG 
@DRKPT PRINT$ ' 

@FREE PRINTF. .catalogues PRINI'F 

.print 1st copy @SYM,U PRINTF.,,..,PR3 
@SYM PRINTF. ,A,PR3 .print 2nd copy de~catalogucd file 

5. @MSG Message Text •.. 
To display a message on the operator's console at the computing 
center. 

6. @ADD,L FILE.RUN 
To insert a set of previously "canned" card images into the run 
stream. The card images, which may be a series of control state
ments and/or data are contained in the element RUN in file 'FILE. 

i 
The "L" option will list all control statements encotmtered in 

the added file or element at the demand tennirial. 
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7. @ERROR FAC/xxxxxxxxxxx:t.. 

To obtain an explanation for a system error message. For example, 
if the system prints .out at a demand terminal: FACILITY WARNING 
100000000000; the user could keyin 

@ERROR FAC/100000000000. 
The system will respond with the message "File already assigned". 
Other error warnings can be handled in a similar way. 

@ERROR Error~nmemonic, Error-Code 

8. @RUN,.. RUNID ,ACCOUNT# ,NAME :MAx-rnvtE ,MAXPAGES 
To initiate ~ job~ where RUNID is any 1-6 character name from the 
set A-Z and 0-9; ACCOUNT# is the account number to which the run 
will be charged; NAME is either the progranuner' s name (LAST-INITIAL) 
or the project's name (it is important that the "NAME" used be 
exactly the same for every run by an individual, since this name 
is used to identify catalogued files and charges); MAXTIME is 
the amount of CPU {central processing unit) time allowed (input/ 
output and connect time are excluded from this figµre). The run 
will be tenninated ("MAX TIME") when this limit is reached. 
Whenever a "MAXTIME" termination occurs during a demand run, 
the user is given an additional 20 seconds of CPU time to save 
files or to do other "clean up" operations. The value 60 sec-
onds is assumed, if no specific value is given. A larger value 
up to a maxi.mtnn of 120 seconds is permissible. The value is con

sidt::red to be in minutes unless pre.ceP.ded by an "S" for seconds. 
MAXPAGES is the number of pages of printed output produced be-
fore a termination occurs due to ''MAX PAGES". What is counted 
is the creation of print images, whether or not they are actually 
printed during the run. In a demand run if MAXPAGES is exceeded 

.. 

during execution the following message will be pril1ted: 
$$$ Error: TYPE=002, 

CDDE=041, ERR.ADDRESS=XXXXXX 
USER DID AN ER EABTS 
REENT ADDR: XXXXXX 

An example of a rtm statement: 
@RUN~ TEST12, 999, PROJNJ\ME~A, 2, 1000 
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In order to execute nrultiple jobs special care nru?t be taken, 

not to exceed the ''MAXTIME" and ''MAXP.AGES" limit specif icd 
on the @RUN statement. In general, if insufficient time re
mains, start a new nm., by entering @FIN,L to terminate the 

nm. and then a second @RUN statement to initiate a new job. 
The amount of CPU time.used since the start of any run can 
be fm.md by using the TEXT EDITOR and the "CPT" operation. 
For example, proceed as follows: 

@ED, T TlME 

carriage return 

CPT 

EXIT 

(to switch to edit mode) 
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