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1. GENERAL OVERVIEW

This report describes FIMOD, an interactive computer model
for assessing the financial feasibility of investments by U.S.
rallroads in advanced braking and coupling systems. The purpose
of this report 1is to introduce\prospective users of the model to
both the conceptual basis and the actual operation of the FIMOD
model. Before discussing the model itself, we first discuss the
larger project of which this model was a part and the methodology
with which it-was integrated in that project. In subsequent
sections we describe the FIMOD model in detail and present

examples of its operation by a user.

The FIMOD model was developed as part of a project sponsored
by the Federal Railroad Administration (FRA) on advanced braking
and coupling systems. That project was intended to determine a
future course for railroad braking and coupling systems research
and development through analysis of the costs and benefits of 16
specific innovative systems. The results of the project are

presented in a three-volume series of reports [1,2,3].

The method,of analysis used in the project is presented in
Fig. 1. Briefly, analysts identify a candidate system and con-
ceptualize the hardware for that system. Once the conceptual
design of the system is established, they make an equipment cost
analysis to estimate both the equipment cost per car and any
associated changes in maintenance costs. The benefits of the
candidate system - reductions in operating costs and reductions
in accidents and maintenance costs - are estimated using opera-
tional and dynamic evaluation models. The output of those.
models, together with changes in maintenance costs from the
equipment analysis, are primary inputs to the financial analysis
model, FIMOD. The output of FIMOD is the maximum allowable cost
per freight car that is financlally feasible under conditions
specified by the user. If allowable costs are greater than the
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FIG. 1. METHOD OF ANALYSIS OF BRAKING AND COUPLING SYSTEMS.



estimated cost per car, the candidate system is financially
attractive. If they are less than the estimated cost per car,

the investment is not worthwhile.

This overview of a relatively complex project 1is necessarily
brief and general. ‘Each element in the overall method represents
a significant amount of analysis. For example, the operational
evaluation is performed in part with the computer model RAIL,
which is described and documented in a companion users' manual
[4]. The financial model, described in this report, takes ac-
count of a wide variety of tax considerations, labor relations,
policies, implementation strategies, and discount rates, all of

which affect financial feasibility.

In its present configuration, the FIMOD model computes the
allowable costs for the entire U.S. railroad industry. The model
is constructed this way chiefly because the types of advanced
systems under consideration require compatibility among all cars
in interchange service. The model could be modified, however, to
reflect more accurately the operations of a specific service.

The user's manual in this report follows the recommended
format for computer program users' manuals shown in Federal
Information Processing Standards Publication No. 38, "Guidelines
for Documentation of Computer Programs and Automated Data Sys-
tems." In addition to those requirements, Sec. 2 includes an
expanded section that describes the model. Section 3, Program
Operation, presents several example cases demonstrating how to
initiate the program, what types of commands can be made, and
what the output looks like.

User Profile/Operational Environment

The financial evaluation model, FIMOD, is an interactive
Fortran computer program developed to run on the computer system



maintained by the BBN Research Computer Center (RCC). The pro-
gram is avallable through BBN on a time-shared system that uses
Digital Equipment Corporation computers. Alternatively, tapes of
the program can be obtalned from BBN or NTIS and made operational

on other computer systems.

After accessing the model through a keyboard computer termi-
nal, users are prompted by instructions from the program. For
example, typing the word HELP ( followed by pressing the return
key) will produce a brief explanation of the program, including a
description of the commands that it will accept. The program is
written in the Fortran computer language, but users do not need
to know Fortran unless they want to make changes to the model.

To run the program, users simply type brief commands on the
terminal. Little typing skill is required to use the FIMOD pro-
gram, because all the commands and other inputs to the program
are kept short.

To use the model properly, however, users must become fami-
liar with the basic concepts of financial evaluation, as des-
cribed in Sec. 2. PFor example, they should understand the impli-
cation of specifying one or another depreciation method. The
model prompts the user to choose the method he wants, and this

choice affects the results obtained from the analysis.



2. DESCRIPTION OF THE FIMOD MODEL

This section is intended to provide users of the FIMOD model
with sufficient information to understand the conceptual basis of
financial analysis and how it is adapted to evaluating advanced
braking and coupling systems. '

2.1 Financial Analysis Concepts

The basic issue in financial analysis is whether an invest-
ment is worthwhile. Making that determination requires compari-
son of the costs of the investment with the benefits it is
expected to generate. This simple comparison of costs and bene-
fits 1s complicated by the fact that the costs and benefits occur
over time. A dollar of benefits next year does not exactly off-
set a dollar of costs today. Three elements cause future dollars
to be worth less than today's dollars: inflation, risk, and the
time preference for money, which is the natural preference for
having money and its benefits sooner rather than later. The
value of future dollars, whether benefits or costs, 1is reduced by
discounting them to their "present value." Discounting future
costs and benefits to their present value enables one to compare
costs and benefits on a consistent basis -~ i.e., their value
today.

Net Present Value (NPV) is the conceptual basis of the FIMOD
model. NPV analysis is the method by which costs and benefits
occurring -over time are discounted to their present value. If
the discounted value of all the benefits is greater than the
discounted value of all the costs, the net present value 1s posi-
tive. The formula for NPV is:

Bg - Oy

NPV = S T
0 (1 + pr)

> (1)

I~

t



where
NPV = the net present value of investment project,
Bt = the benefits generated by the project in year "t",

Cy = thg costs of the project in year "t",

r the appropriate discount rate or "cost of capital."#*

Consider a simple example. Assume fthat an investment today
(t = 0) of $1000 with annual maintenance costs of $100 would
generate annual benefits of $600. Further assume that the dis-
count rate is 20% and the investment 1life is 3 years, at which

time the investment would be worthless. The NPV would be:

(600 - 100) 4 (600 - 100)
1.2 1 22

(600 - 100)

- 1000 +
1.23

+

NPV = -1000 + 1053.24 = $53.24,

The positive cash flows (benefits) more than offset the negative
cash flows, and hence the net present value is positive.

A crucial consideration in this type of analysis is the rate
at which future dash flows are discounted; that is, the discount
rate. This discount rate 1is not merely the anticipated rate of
inflation. Rather, it also reflects the degree of risk and the
return that could be realized by a firm from other investments.
Companies often deal with this decision by having an internal
rate of return (IRR) that is set as a standard for project accep-
tance.T The FIMOD model allows the user to vary the

*In the FIMOD model, the discount rate reflects the return a
railroad must earn on a given project in order to generate funds
from investors.

Trhe internal rate of return is formally defined as follows:
when NPV is set equal to zero and the equation (1) is solved for
r, r is called the internal rate of return. 1In the above
example, IRR = 23.38%.
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discount rate to reflect the appropriate internal rate of re-
turn. An IRR of 20% was determined to be appropriate for evalu-

ating railroad industry investments in 1979 [2].

2.2 Elements of the Model

Given this brief overview of finanéial analysis, and referr-
ing to Fig. 1, the user can begin to seé how the FIMOD model
operates. The output of the Equipment Cost Analysis component is
the initial investment cost per car of a new technology. In
financial analysis terms, it is the cash flow representing ini-
tial outlay for the investment. All the subsequent costs and
benefits resulting from that investment are evaluated in the
Financial Analysis component. The output of the'Financial Analy-
sis component 1is an estimate of the maximum allowable cost per
car that would be justified on the basis of the net benefits to
be realized from the investment, discounted over the life of the
investment. By comparing the increase in equipment costs per car
to the maximum allowable cost per.car, one can determine the
feasibility of the investment. If maximum allowable cost is
greater than the estimated equipment cost, the investment would
be financialiy feasible, for the discounted net benefits would
more than offset the initial cost of the equipment.

Figure 2 depicts the simple numerical example presented in
Sec. 2.1 as 1t would be adapted ‘to the overall methodology of
Fig. 1. The $1000 cost per car is less than the $1053 net pres-
ent value of the gross benefits less increased maintenance-costs
that would be realized over a three-year life for the invest-

ment. The investment is therefore justified.

This example is intended to convey the simple mechanics of
evaluating investments using the FIMOD model. The actual process
is somewhat more complicated, because additional considerations,
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such as tax implications, labor relations, and equipment depreci-
ation, must enter the analysis. The remainder of this section
discusses all these additional factors and how they enter the
FIMOD model.

There are two additional sets of inputs that must enter the

financial analysis:

. Adjustment to benefits

« Specification of structural parameters.

.The manner in which inputs enter .the financial analysis is

depicted in Fig. 3.

The user specifies the:adjustments to be made to the costs
and benefits to be realized. By doing so, the user determines
how benefits are to be.realized. .For example, by specifying an
accelerated depreciation schedule rather than a simple straight-
line method, the user can gain additional tak benefits in the

early years of. the equipment.

Structural parameters specified by the user determine when

benefits are realized. These structural parameters largely

- determine the time dimensions of the analysis and how the invest-

ment is to be implemented over time. For example, the user must
specify the number of years over which the next present value of
costs and benefits are to be calculated, i.e., the maximum value
of "t" in Egq. 1. The specific adjustments and structural param-
eters to be specified by the user are identified in Table 1.
Each element and its significance are discussed in the text
following the table.
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TABLE 1. SUMMARY OF ADJUSTMENTS AND STRUCTURAL PARAMETERS.

Adjustments to Benefits Structural Parameters

« Inflation rates for materials, o HNumber of cars in system.
labor costs, and other savings

« Fraction of labor savings paid « Years to system compatibility
to union
e Number of years of union payout - « Years cash flows to be calculated
» Depreciation method « Depreciation lifetime of the
technology
« Fraction of investment allow- « Physical lifetime of freight cars

able for investment tax credit

« Federal tax rate 1e Fraction of retrofit cost
’ required per new car production

« Internal rate of return

Inflation rates for materials, labor costs, and other savings.

If the time frame of the financial analysis is 20 years, one
simply cannot assume that the wages of yard employees and the
prices of the component parts will remain constant over the 20~
year period —-- or even over a 2-year period. The user must
fherefore specify inflation rates for labor, materials, and other
savings. "Other" savings represent benefits such as improved
utilization of equipment or less frequent replacement of existing

components.

Note that this specification does not offset the effect of
discounting future costs and benefits, since the inflation rate
specified by the user will be less than the discount rate used in
the analysis. Recall that the discount rate accounts not only
for inflation but also for risk and the attractiveness of other
investments. Therefore, if an investment is expected to reduce

11




labor costs by $100 per year, inflation is assumed to be 10% per
year, and the discount rate is 257%, the net present value of that
savings over 3 years would be

| o, 3
\ |
100 2 1.1, 100 % J.1 ., 100.F 2. . $233.59
. 1.25 1.25 ‘

Fraction of labor savings paid to union. Introduction of labor-

"saving devices and practices in the railroad industry_has often
been accompanied by compensation to unions for the loss of income
by members whose Jjobs were eliminated. The FIMOD model explicit-
1y permits the user to specify the amount and duration of such
éompensation. The amount of compensation is specified as a per-
centage of total labor savings attributable to the innovation.
The duration is specified as the number of years over which such

compensation is to be paid.

If the innovation requires several years to take effect, and
no labor savings are realized until the implementation period is
completed, fhe model does not begin to make this payout until the
savings begin. For example, if the user specifies that the pay-
off period is 10 years, but the innovation takes 5 years to
implement before any benefits are realized, the payoff is made in
years 6 to 16,_29§_in years 1 to 10. This is referred to as a
Type I‘payout. However, if the innovation begins to produce
benefits as soon as it is installed, and systemwide benefits
increase as more and more cars have the innovation installed, the
model computes. the union payout starting in year 1, even though
only a portion of the fleet has the new technology. This is
referred to as a Type 1I payout. ‘

12



Depreciation Method. H The user may choose one of three deprecia-

tion methods:

. straight line
. double declining balance

« sum-of-years digit.

Straight-line depreciation simply allocates equal depreciation
charges over the depreciation life of asséts. Hence, a $1000
asset depreciated on a straight-line basis over 10 years would be
written off at”$lOO/Yr. The other tWo methods permit accelerated
depreciation. These methods, whieh allow larger depreciation
charges in the early years of the asset, yileld tax advantages.
The specific formulae for double-declining-balance and sum-of-
digits methbds can be found in most elementary accounting text-
books. Users interested in using these methods should consult an
accounting textbook for the advantages and disadvantages of each
method.

Note that once a user chooses a depreciation method, he
cannot change the technique during that run. The user can choose
only one method at a time and must use only that method through-
out that run of the analysis. After the run is complete, when
FIMOD prompts the user, he can use the CHANGE command to choose
"another method for another run of the analysis. '

Investment tax credit. An investment tax credit (ITC) can be

realized from investment in new equipment. The ITC is specified
as a percent of the investment made. The IRS code specifies the
allowable tax credit that can be taken for investments of differ-
ent lifetimes. Ten percent of the initial investment outlay
would be a typiéal rate for investments in advanced braking and
coupling systems. Hence a $1000 investment would produce a $100
tax credit, which would be applied in the first year after the

investment.

13



Federal téx'rate:-‘lh-adjusting gﬁbsé benefifsvto het benefits,

consideration of the after-tax advantages of an investment is
probably the largest single factor. If an investment reduces
‘costs while revenues stay constant, profits will increase. The
tax rate applied to those profits will determine the after-tax
benefit of the investment. The higher the tax rate, the lower
the after-tax profits, and thus the lower the after-tax benefits.
A tax rate of U6% is typical for the U.S. railroad industry [2].

Example of Adjustments. The following éxample shows in account-

ing fashion the types of adjustments that would be made in the
FIMOD model. Note that these ekamples are shown in an accounting
format. The FIMOD model actually uses a different computational
procedure to facilitate computer calculations, but the underlying

acounting logic is equivalent.

Base Case

Revenues (R) 1,000,000
Operating Costs (0OC) 700,000
Taxes:

Revenue Less

Operating Costs (R-0C) 300,000

Less Depreciation 100,000

Taxable Income (TI) 200,000

Tax (50% of TI) 100,000

Net Cash Flow" :

(R-0C-tax) 200,000

Post-Investment Case

Given: An investment of $500,000 to be depreciated on a
stralght-line basis for 10 years. The investment
will reduce labor costs by $100,000 per year with a
zero inflation rate and have a 10% investment tax

credit.

14



Year 1 Year 2 - 10

Revenues (R) - 1,000,000 1,000,000
Operating Costs (OC) 600,000 ° 600,000

Taxes:

Revenue Less )
Operating Cost (R-0C) 400,000 400,000
Less Depreciation 150,000 150,000
Taxable Income (TI) 250,000 250,000
Tax (46% of TI) 115,000 115,000
Less Investment Tax
Credit (ITC) ' 50,000 0
(10% of Investment) '
Total Tax (TAX-ITC) 65,000 115,000

Net Cash Flow
(R-OC-TOTAL TAX) ' 335,000 285,000

Annual increase 1in after-tax profit

year 1 $335,000 - 200,000 = $135,000
years 2-10 $285,000 - 200,000 = $85,000

Note that the FIMOD model would then discount these in-
creases in after-tax profits to obtain maximum allowable invest-
ment. Further note that a zero inflation rate 1is assumed in this

analysis and that no union payout is made.

Structural parameters control the time dimensions of the
financial analysis. Each-.of the parameters identified in Table 1

is discussed below.

Number of cars in the system. Since the analysis 1s on a per-car

basis,- the user must specify the number of cars in the. U.S. rail
system. The analysis in Ref. 2 is based on a fleet of 1,444,000

freight cars.

Years to system compatibility. Some type of advanced braking and

coupling systems are compatible with existing systems. For
example, knuckle-open coupler devices would be compatible with

15



existiﬁéucoupiers,>and the benefits would accrue immediatély. In
contrast, other advanced systems, such as those requiring elec-
trical power, would not be compatible until the entire fleet had
the capacity for electrical connections. Hence 10 or more years
might be required until the new advanced system was compatible
and the benefits could be realized. Note that in actually using
the model, the convention is that if it takes 10 years for com-
patibility, the system is compatible in year 10, and there were 9
years before the system was compatible,

Years cash flows to be calculated. The user must specify the

number of years over which costs and benefits are to be dis-
counted; that is, the maximum value of "t" in Eg. 1. Since some
advanced systems might require 10 or even more years to imple--
ment, the user would probably want to specify at least 20 years
for this parameter. Note that as the discount rate increases,
the present value of net benefits in later years of analysis
decreases.

Depreciation lifetime of the techfiology. This parameter sets the

number of years over which the new system is to be dépreciated
for tax purposes. It 1s the depreciation lifetime of the tech-
nology as distinguished from its physical life. In most instan-
ces the depreciation lifetime of the technology will be the same
as the physical lifetime. In those instances where there is a
difference, depreciation lifetime will be shorter, in order to
take advantage of the depreciation tax credits that would be
realized from the rapid write-off of the asset.

Physical lifetime of the technology. This parameter specifies

the lifetime of the technology. It 1is used to calculate the
attrition rate of technology. The significance of this parameter
is that it determines when new technology must be replaced during
the life of a car. The technology 1lifetime will often be less’
than the lifetime of a freight car; therefore, there will be a
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cost assoclated with the replacement of the technology over the
life of the car.

Physical lifetime of freight cars. This parameter is used to

calculate the attrition rate of freight cars, which 1in turn con-
trols the flow of new cars with the advanced systems into the
fleet. For example, if the user specifies that the lifetime of
cars is 30 years, the model will assume that 1/30 or 3.33% of the
fleet will be retired each year and replaced with new cars.

Fraction of retrofit cost required for new production. It is

generally 1ess'expensive to incorporate a new system into a
freight car while it 1s being manufactured than to retrofit the
car while it is in service. The user can account for this expli-
citly by specifying the savings that could be realized by incor-
porating the new system in car production. Hence, if the user
specifies the value of this parameter as 50%, the model will"
assume that a $1000 retrofit cost would be ohly $500 for a new

car.
4

Internal Rate of Return. The user specifies the IRR as the rate

to discount each year of cash flows. The choice of the discount
rate should reflect the target rate of return for the company
(i.e., the company expects to make 25%, since it is borrowing at
15%). Projects with relatively greater risk should have higher
discount rates. A range of 5 to 25 percent internal rate of
return is incorporated in the model, so the user ddes'not have to

specify a particular IRR.

Example: The parameters specified by the user control the
timing of the analysis and, in particular, the
actual introduction of the new system into the
fleet through retrofitting and new cars. The
following example shows how this would be ac-
complished.
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Parameters:

-« number of cars 1000

- years before compatibility 10

- lifetime of the technology 10

. lifetime of the cars 20

Implementation:

LYear New Replacements |Retrofits |Cars With Cars Without
1 50 50 100 900
2 50 50 200 800
10 50 50 1000 000

Note in this example that 50 "new technology" cars per year enter
the fleet, based on the attrition rate of 1/20, or 5% of 1000.
Since this would only change one half of the fleet in a 10-year
period, the other 500 cars must be retrofitted. The number of
cars retrofitted each year is prorated at the years to compli-
ance, 500 cars/10 years = 50 cars/year. The system is compatible
in year 11.

2.3 Processing Sequence and Procedures

This section presents the actual processing sequence and
procedures of the FIMOD model. It describes how the concepts of
financial analysis and specific adjustments to the analysis are
incorporated in the principal subroutines of the model. The
purpose of this section is to inform the user of exactly how the
model processes the input information specified by the user.

The FIMOD model calculates benefits and costs (positive and
negative cash flows) adjusted for taxes and inflation over the

18
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period of analysis. It then discounts those costs over a range
of internal rates of return. The actual computations are not
difficult, but they are complicated, because there 1s a great
deal of information to keep track of. The advantages of using a
computer to make the numerous calculations and keep track of all

the information are obvious.

The actual computations made by the FIMOD model and theilr
sequence are designed to take fullest advantage of the computer's
proceésing and storage capabllities. The sequence, algorithms,
and computer code might be awkward for hand calculations but are
in fact very efficient for the computer. Whilile using the FIMOD
model, users never see the computations themselves but onlylthe
output they generate.. However, it is important for users to know
how the output is generated so that they can be sure that the
model 1s actually computling what they want. '

The FIMOD model organizes processing in an elght step
sequence shown in Fig. 4. The steps are:

1. Calculate the cost of retrofitting cars with advanced
'system | '

2. Calculate cost of installing advanced system on new cars

3. Calculate investment tax credit

4, Calculate depréciation tax credit

5. Calculate tax-adjusted labor éavings

6. Caléqlate tax-adjusted other savings

7. Sum cash flows

8

. Solve‘for maximum allowable cost.

The financial model consists of a set of equations organized
in subroutines. PFor each year the start-up costs (if any),
annual costs, 1lnvestment tax credit, and depreciation tax credit
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‘ ¢

Compute Cash Flows For
Years 1 to Limit

Stap 1:

if System is Not Compatible, Then Compute Cost
of Retrofitting Old Cars

( : )-—— - 1 - Attrition Rate for Cars
Start (Year) ( (Yesrs Before System
is Competible)
X No. of Cars X Inflation for Materials

Step 2:

Computa Cost of Raplacing Old Cars with a New System
I Yeer is Less Than or Equal to the Lifetims of the
Technology Then Uss the Attrition Rate of the Cars;
Otherwise Use the Attrition Rate of the Technology

Annual (Yeer) = Attrition Rate X Na.of Cars
X Infiation for Materials X Cost of Equipment

Cost of Ratrofit

Step 3:

Compute the Investment Tax Credit Starting

One Year After the Investment

Taxer (Year) = — (Start (Year - 1) + Annual (Yeer- 1) )
X Investment Tax Cradit .

Step 4:

Compute the Depreciation Tax Credit Starting

One Year After the investment
Year

Dept (Year)=Y (- Tax Rate X (Start (Year - il + Annual (Yeer - i} )
i=1
X Degpreciation Schedule

Y

e

FIG. 4. PROCESSING SEQUENCE FLOWCHART.
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Step 5:
Compute Labor Savings
a. For Type | Cash Flow Pattern (Subroutine Solve)
¢ If Year is Greater than the Year the
System is Compatible and Less than
the Year to Stop Paying Union then
Savings (Year) = Labor Savings X (1 - Tax Rate)
] X (1 - Payment to Union) X Inflation for Labor
o |f Year is Greater than or Equal to the Year
to Stop Paying Union then
Savings (Year) = Labor Savings X (1 - Tax Rate) X Inflation for Labor
b. For Type H Cash Flow Patterns (Subroutine Varia)
o If Year is Less than the Year to Stop Paying the Union then
Savings (Year) = Savi{Year) X (1 - Tax Rate)
X(1 - Payment to Union) X Inflation for Labor
o |f Year is Greater than or Equal to the Year
to Stop Paying the Union then '
Savings (Year) = Savl (Year} X (1- Tax Return) X Inflation for Labor

Step 6:
Compute Other Savings
a. For Type | Cash Flow Pattern (Subroutine Solve)
If Year is Greater than the Year the System is Compatible then
Other (Year) = Snsup X (1 - Tax Rate) X Inflation for Labor
b. For Type 1l Cash Flow Patterns (Subroutine Varia)
Other (Year) = Osav (Year) X (1- Tax Rate) X Inflation for Labor

FIG. 4 (Cont.) PROCESSING SEQUENCE FLOWCHART.
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Step 7:
Compute Cash Flows

A (Year) = Start (Year) + Annual (Year)
+ Taxer (Year) + Dept {Year)

B (Yeer) = Saving (Year) + Other (Year)

Compute Maximum Allowable Costs
For Rates Low to High

=

r=Low

)

Step 8:
Compute Maximum Allowable Cost
Per Car For Reprofit L
Limit B
e
s LA
Limit - A

i=1(1+r)‘

Dollars Available Per Car =

\
r=r+0.01

r Greater
Than High
?

FIG. 4 (Cont.) PROCESSING SEQUENCE FLOWCHART.
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are computed. Labor and other savings are also computed. All
the costs are proportional to the cost of retrofitting a single
car. The dollar amount avallable per car 1s obtained in the
final step by dividing the sum of all the savings by the sum of
all the costs. The discussion below highlights each step in this
process. In reviewing these steps, the reader should keep:in

mind the following considerations:
. All costs are relative to the cost of retrofitting a freight
car

« The attrition rate of cars is separate and distinct from the

attrition rate of technology

. Many calculations embody a time lag because benefits in time

"t" ape the result of actions in time "t-1."

Step 1 ~ Calculate Costs of Retrofitting. The program calculates

the cost of retrofitting cars for>each'year before the system 1is
compatible. This cost is referred to as START. If it requires
10 years for the system to be compatible, the cost of retrofit-
ting is calculated for years 1 to 10. The program automatically
accounts for how many cars would be retrofitted each year on the
basis of the attrition rate of cars, the numbér of cars.in the
fleet, and the number of years required for system compatibil-
ity. In this first step, the prbgram calculates the cost of
retrofitting and the number of cars to be retrofitted for a given
year. It 1s assumed that retrofit costs are only incurred from
the beginning of the implementation period to the year before

system compatibility.

Step 2 - Calculate Costs for New Cars. The marginal cost of

- installing advanced braking and coupiing systems on new cars is
calculated in this second step. The mérginal cost (ANNUAL) is
determined by user input specifying new car costs as a percent of
retrofit. In general, the marginal cost of installing the
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technology on a new car will be less than retrofitting. The
number of new cars and the cost of the technology on those cars
is a function of the attrition rates. Specifically, if the
current year, t, is less than or equal to the lifetime of the
technology, then the attrition rate of the technology is used.
In Steps 1 and 2, the program calculates the costs of the
advanced system for a given year. Over the period of analysis,
these are the gross negative cash flows associated with the sys-
tem. In the next series of steps, the program focuses on the
benefits - that 1is, positive cash flows generated by the system,
first by reducing the effective cost through tax savings and then

by accounting for other direct savings.

Step 3 - Calculate Investment Tax Credit. The program checks to

determine if in the previous year expenditures were made on
retrofitting existing cars or installing technology on new

cars. The program sums these two costs (START and ANNUAL respec-
tively) and then multiplies that sum by an investment tax credit
rate speciflied by the user.

Step 4 - Calculate Depreciation Tax Credit. A firm Investing in

advanced systems would realize tax benefits attributable to the
depreciation of the equipment. The benefits in the current year,
DEPRT, are equal to the sum of investments in retrofitting old
cars and installing the system on new cars times the proportion
of that investment to be depreciated this year times the tax
rate. Note that depreciation benefits in this year are related
not solely to investments last year but also to Iinvestments in
previous years and to the time schedule over which they are being
written off. That schedule is determined by the depreciation
method chosen and the lifetime of the asset for tax purposes,

both of which are specified by the user.
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At the end of thils step, the program has calculated all the
costs and beneflts associated with the freight cars themselves. i
In the flrst two steps the program calculated the cost of 1mple- |
menting the system on cars, while in the third and fourth steps
the'pbogfam'calculated of fsetting tax benefits, specifically
investment and depreciation tax credits, directly based on the
costs calculated_in Steps 1 and 2. In the following steps, the

program focuses on labor savings and other benefits.

Step 5 - Calculate Labor Savings. ‘To calculate labor savings

there are three considerations:

. Benefits subject and not subject to union payout
« When benefits begin to be calculated

. How benefits are actually calculated.

Benefits'subject to union payout are determined by the user,
who spécifies'the proportion of labOr-savihgs paid to‘the union
and the number of years the payments afe”to be made. If the user
spe01f1es a union payout there are two ways 1in which the payout
can be made. ' ’

The program checks to»determine if the entire system must be
'compatible before benefits are realized - Type T payout schedule—
or if benefits are realized as soon as 1mplementatlon begins -
Type II1 payout 'schedule. The program automatically assumes a
Type I cash flow if the user does not specify either variable
labor savings, or variable othef savings. However if the user
does enter variable savings, the program automatically assumes a
Type II cash flow, and union payment will begin in year 1. In
the Type I CALE, labor savings do not beglin until the system is
compatible. The unlonApayout would begin in the first year of
compatibility'and continue for the number of years specified by
the user. Hence, if it took 10 years for compatibility, and
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union payout Was for 10 years, the progfam would start to calcu-
late in year 11, the first year of compatibility, and would
continue for 10 years. If, on the other hand, the benefits begin
immediately with implementation, the program begins to calculate
in year 1. Since benefits are proportional to the number of cars
that have the technology, total benefits increase over the imple-
mentation period. Returning to the example of a 10-year union
payout and a 10-year period until the system was installed on the
entire fleet, the model would calculate one-tenth of labor sav-
ings in year 1, two tenths in year 2, etc. Thus, the actual
labor saving and the amount paid to the union would increase over
the implementation period. In this example,.payments would cease
at the end of year 10.

The program calculates the net benefiﬁs by first determihing
the labor savings for current year, given the considerations
described above. Those savings are then multiplied by: (1 - tax
rate) times (1 =- proportion to union payout) times the inflation
rate for labor. The product of that calculation is the after-
tax, after—payout labor saving benefits for each year of the

analysis.

Step 6 - Calculate Other Savings. The.Dbenefits of other savings, .

such as reduced maintenance and accident-related costs, are cal-
culated in this step. 1In effect, all savings not subject to
union payout are accounted for. An adjustment is made for both

taxes and inflation.

Step 7 - Sum Cash Flows. At this point the program has caicuia—”

ted as many as six cash flows for‘every'year of the analysis. In
Step 6, those cash flows are reduced to two. The sum of Steps 1,
2, 3, and 4 is calculated as A. Steps 5 and 6 total B. Théée
sums, A and<B, become inputs to Step 8. '
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Step 8 - Calculate Maximum Cost Per Car. In this final step, the

present values of A and B are calculated for each year of the
analysis. The yearly present values are summed to SUMA and

SUMB. The negative of the total of SUMB is divided by SUMA, and
the result is maximum allowable inﬁestment per freight car. This
process 1is repeated over the rangé of internal rates of return
specified by the user. The overall output 1s a series of maximum

allowable expenditures for alternative rates of return.

2.4 Program Structure

Previous sections have described how the FIMOD model cal-
culates allowable investment. That calcﬁlation is part of a much
lérger computer program. This section describes the other major
components of the computer model of which the finahcial evalua-

tion component is a part.

The FIMOD program is orgdnized into four prihcipal compon-—
ents. FEach component has one or more subroutines to execute the
objectives of that component. The components are:

. Program control
- Input

- Computation

. Outpth

The computation component calculates allowable investment.
It incorporates two subroutines, SOLVE and VARI. Section 2.3 has
presented a description of computations performed by the computer

model. This section, 2.4, describes how the FIMOD program exe-

cutes the control, input, and output components.
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Write:
Braking and Coupling
Type Help for Directions

Y

Write: 4
Instructions:

Read:

User Specified Instruction

\

Call Subroutine Look
To Execute Instruction

Yy

Are

You
Finished-
?

FIG. 5. FLOW CHART OF MAIN ROUTINE.
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“Instruction=
CRE _
s

Call Subrouﬁne CRE to Draw Any Curve on
the Graph by Specifying X and Y Coordinates

Call Subroutine GRA to Store All thé Data in
Memory to be Graphed in a plot Output File

Call Subroutine Chang to Specify a
New Value for a Parameter

~ Call Subroutine Delet to Delete
a Line from the Graph

Call Subroutine Print to Print All Results
Obtained From the Financial Mode|

FIG. 6. FLOWCHART OF LOOK SUBROUTINE.
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Call Subroutine Solve to Evaluate
the Financial Equations and
Store the Results

Instruetion =

Call Subroutine Varia to
—|Evaluate the Financial Equations and
Store the Results

Y

Call Subroutine Labl to Label
the New Line on the Graph

A

Call Subroutine Help to Write Out
the Appropriate Help Message

Call Subroutine List to Type Out
the Current Parameter Values

Call Subroutine Model to Specify New.Values
for All the Parameters of the Model

FIG. 6 (Cont.) FLOWCHART OF LOOK SUBROUTINE.
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2.4.1 Program control

The overall control of the program is accomplished by the
main program, MAIN, and by the subroutine LOOK. The main program
is the primary user interface. It introduces the model, prompts
for an instruction, and responds to the user's selections by
calling the LOOK subroutine. The LOOK subroutine in turn calls
the subroutine that performs the function specified by the user -
such as PRINT, SOLVE, or HELP. Flowcharts for MAIN and LOOK are
presented'in Figs. 5 and 6. The control component is summarized
in Table 2.

TABLE 2. SUMMARY OF PROGRAM CONTROL.

Component Routines Functions

Control MAIN Introduces the model. Prompts
for an instruction. Receives
user instructions. Calls LOOK
subroutine.

LOOK Calls the specific subroutine
that performs the function
specified by the user.

2.4.2 Input

The input component allows user to enter information and
data. The subroutines in this component let users specify values
for adjustments and parameters that enter and control program
computations. Table 3 presents a summary of the input sub-

routines and their function.
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TABLE 3. SUMMARY OF PROGRAM INPUT.

Component Subroutine Functions
INPUT CHANG Changes a parameter value.
MODEL Specifies new values for all

the parameters of the model.

NEW Enters values for type II cash
flow patterns.

2.4.3 Output

The various output subroutines enable users to specify the
results they want and the way the results are displayed. In
addition, the users can obtain information on parameter values
and access a variety of help messages. Table 4 summarizes the
output subroutines and their functions. Flowcharts for the PRINT

and GRAPH subroutines are presented in Figs. 7 and 8.

TABLE 4. SUMMARY OF OUTPUT SUBROUTINES.

Component Subroutine Functions
ogTpUT CRE Draws any curve on the graph by
specifying X and Y coordinates.
PRINT Prints all the results obtained
from the model at any point in
time. ‘
DELET Deletes a line from the graph.
GRA Takes all of the data in memory

to be graphed and stores it in
a plot output file.

HELP Prints the appropriate help
message.

LIST Types all the parameter values.

LABL Labels the last line generated

on the graph.
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Write for Each Line of Data:
a. Label on Axes
b. Value for Each A
Internal Rate of Return

Y

( Return )

FIG. 7. TFLOWCHART OF PRINT SUBROUTINE.

Gra

Y

Compute Scale of Graph
Maximum and Minimum Value
on Axes, Number of Decimal Places

Write Yes

Y

Get Title for Graph From User

Do You Want a Title
on the Graph?
No [«
y

Draw Axes, Labels. Lines, Title

Y

C Stop )

FIG. 8. FLOWCHART OF GRAPH SUBROUTINE.
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3. PROGRAM OPERATION

This section introduces users to the actual operation of the
model. It is meant to provide users with specific information
required to operate the model. It also presents sample runs of

the program.

3.1 TInitiating the Program

This section presents several sample runs of the braking and
coupling system financial evaluation model. The runs correspond
to the type E coupler cases examined in the FRA cost/benefit
study of advanced braking and coupling systems [1,2]. The sample
runs evaluate Type E couplers with a shelf. A different imple-:
mentation scenario is applied in each of the three sample runs

presented below.

The first example includes a more detailed listing than
would normally be necessary, in order to illustrate some of the
information that the program provides to users. The later
examples show how the program can be run more efficiently, with
fewer commands, when the user requires less prompting informa-

tion.

3.2 Example Cases

Since this is the first example of the FIMOD program in this
manual, we will provide a fairly complete listingihebe;'Examples
2 and 3 present a shorter version of the model for the“same
braking and coupling device. By comparing these examples, you
can see how to run the program more efficlently once you are more
familiar with it. Examples 2 and 3 also show how to use other
features of the model not shown in this first example.
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3.2.1 Example 1: Type E coupler with shelf - 25-year
implementation
To use the program, for the first time, on the same  line as
the INSTRUCTION: -prompt, type HELP followed by a carriage re-

turn. You will get the following response:

INSTRUCTION: HELP
THIS PROGRAN CONTAINS A NUMBER UF SUBPROGRAKS TO PERFORM SPECIFIC TASKS.
TO USE ONE TYPE THE KEYWORD FOR THAT UNIT.

KEYWORD FUNCTION
HELP INFORMATION ABOUT-A PARTICULAR QUESTION -
HODEL SET PARAMETERS FOR BRAKING AND COUPLING MODEL
CHANGE CHANGE SPECIFIC PARAMETERS IN THE MODEL "’
SOLVE SOLVE FOR AVAILABLE DOLLARS PER CAR AND STORE THE RESULTS
GRAPH PLOT THE DATA IN THE FILE
PRINT PRINT THE DATA IN THE FILE |
LIST THE PARAMETERS AND THEIR VALUES IN THE MODEL

DELETE REHOVE ONE OR WORE LINES FROM THE DATA FILE
CREATE -~ ENTER A LINE INTO THE FILE

_THIS PROGRAM WILL NOW AUTOMATICALLY ENTER. KODEL AND THEN LIST.

YOU CAN THEN USE CHANGE TO CORRECT ANY ERRDRS. THEN TYPE SOLVE FOLLOWED
BY PRINT OR GRAPH.

NOTE THAT PRINT AND GRAPH WILL OUTPUT ALL THE SOLUTIONS
. MADE UP TO THAT TIME.. PARTICULAR SOLUTIONS CAN BE REMOVED WITH DELETE.

The program has responded to .your request for help by list-
ing .the options available to you and telling you. that  at this
time it :1s "automatically" going to MODEL, the subprogram you
would want when first using the program. As is shown on the next
page, the MODEL subprogram will ask you for information on the
parameters’ you want to specify for this first run of the model.
After entering all the input parameters, you would probably want
to use the LIST command so that you could verify your input and
check for any mistakes. As the meésage the computer has printed
‘indicatéé;'thié7ié exactly what the program is now going to do
automatically; you do not have to type in the MODEL or LIST
commands. The PRINT and GRAPH subprograms are described later.
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Note that this 1is the only time the program will automatic-
ally move you to the MODEL and LIST functions. Irom here on you

must type these commands to access these functions.

The program is now at the beginning of the MODEL sub-
program. You will always know when you enter the MODEL sub-

program because the computer will print the following message:

THIS IS A HODEL TO ESTIMATE THE AHOUNT THAT CAN
BE SPENT PER FREIGHT CAR FOR ADVANCED BRAKING
AND COUPLING.

The computer will immediately begin to type out, one by one, a
list of questions to which you must respond. Each question asks
you to specify the value you want for a particular adjustment or
parameter discussed in Sec. 2.3. You must respond to each ques-=
tion by entering the correct word or numbers. Then press the
carriage return key. The cariage return key tells the program

that you are ready for the next qguestion.

If you make a mistake answering a question, there aré two
ways you can correct your mistake. If you realize you have made
a mistake but have not yet pressed the carriage return, préss the
DEL key as many times as required to "erase" your mistake. Fach
time you press the key you will delete one space at a time. For
example, 24 <DEL> 5 changes 24 to 25; 19 <DEL><DEL> 20 changes 19
to 20. If you have already pressed the carriage return, proceed
through the remaining questions and then use the CHANGE command
to make your correction. We discuss how to use the CHANGE com-
mand in Sec. 3.2.2.

Proceeding with our specific example of a Type E coupler
with a shelf, the values entered in response to the questions
correspond to the scenario in Sec. 2.3.3 of Ref. 2. The example

is to phase in shelves on new cars and cars that need replacement
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couplers. Implementation would take 25 years. Remember to press
carrlage return after typing each reply; otherwise the program

will not proceed to the next guestion.

The answers to the questions are.fairly straightforward.
However, followlng are several peculiarities of the program that

you should be aware of:

. How many years before the system becomes compatible? Since
you want the system fully implemented in the 25th year,
there are 24 years before the system is compatible. Hence
the answer to this question will bé 1 less than the year
when total compatibility is achieved. The key word is

before.

- What Craction of retrofit cost 1s required for new produc-
tion? The answer 1n this example is 1, because there is no
retrofit in this:exémple. Rather, the new technology is
introduced through new production. See example 3 to see how
your answer would change in that implementation scenapio.

. Do you want to enter variable savings for this range? This
is an example of a Type II cash flow (c.f. Section 2.3).
The savings increase over the 25-year périod in proportion’
to the number of cars that have the new couplers. The com-
puter will print out the schedule of savings by year after
you answer fthe question. As the next questions indicate,
this example assumes that the savings remain constant (Type
I) from years 25 to 50 at $12 million.

. Method: SUM. After you select the depreciation method, in
this case sum of digits, the computer will print the sched-

ule of the amount of depreciation taken each year.
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FOR HOW MANY YEARS SHOULD THE CASH FLOWS BE CALCULATED?SQ
HOW MANY YEARS BEFORE THE SYSTEN BECOHES COMPATIBLE?24
HOW MANY CARS ARE IN THE SYSTEM7?1444000

WHAT IS THE EXPECTED LIFETIME OF THE CARS? 30

WHAT IS THE EXPECTED LIFETIHKE OF THE TECHNOLGY

BEING IMPLEMENTED ON THE RAILROAD SYSTEH? 30

WHAT FRACTION OF RETROFIT COST IS REGUIRED FOR

NEW PFRODUCTION (PER CAR) 71

FRACTION= 100.0%

IS THIS CORRECT?YES

TYFE YES IF YOU WANT T0 ENTER LABOR SAVINGS

THAT IS SUBJECT TO UNION PAYOFF ON A YEAR BY

YEAR BASIS. TYPE NO OTHERVUISE: NO

WHAT IS THE LABOR SAVINGS PER YEAR THAT IS

SUBJECT TO UNION PAYOUT?O

FOR HOW MANY YEARS WILL SAVINGS BE PAID TO THE UNION?O
WHAT FRACTION OF LABOR SAVINGS ARE FAID TO THE UNIONTO
TYPE YES IF YOU WANT TO ENTER SAVINGS

THAT IS NOT SUBJECT TO UNION PAYOFF ON A YEAR BY

YEAR BASIS.

TYPE ND OTHERWISE: YES

TYPE THE END YEAR FOR THE RANGE TO ENTER SAVINGS: 24
D0 YOU WANT TO ENTER VARIABLE SAVINGS FOR THIS RANGET YES

YEAR SAVINGS
1 «4BE0S

2 «P6E06

3 1.44E06
4 1.92E06
3 2.4E06

) 2.88E06
7’ 3. 3J6E0S
8 J3.84E06
9 4.32E06
10 4.8E06
1" 3.28E06
12 S 76EQS
13 6.24E06
14 6.72E06
15 7. 2E06
16 7. 68E0S
17 8.16E06
18 8.44E04
19 9.12E06
20 7.6E06
21 10.08E06
22 10.56E06
23 11.04E06
24 11.92606

38



TYPE THE END YEAR FOR THE RANGE TO ENTER SAVINGS: 50
[0 YOU UANT TO ENTER VARIABLE SAVINGS FOR THIS RANGE? NO
WHAT IS THE SAVINGS FROM YEAR 25 TO YEAR 507 12E06
WHAT IS THE TAX RATE FOR THE RAILROAD INBUSTRY?.46
WHAT FRACTION OF INVESTMENTS ARE DEPUCTIBLE FOR
INVESTMENT TAX CREDIT?.1
WHAT . IS THE INFLATION RATE FOR:

HATERIALS (IN PERCERT)Y10

LABOR (IN PERCENT)?8.7

SAVINGS NOT SUBJECT TO UNION PAYOUT (IN PERCENT)'0Q
WHAT IS THE DEPRECIATION LIFETINE OF THE ASSET?30 '
WHICH METHOD OF DEPRECIATION BO YOU WANT TO0 USE?

STRAIGHT ~STRAIGHT LINE
DOUBLE ~DOUBLE DECLINING BALANCE
suM -SUM OF YEARS DIGITS
METHOD : SUM
YEAR FRACTION WRITTEN OFF IN THAT YEAR
1 065 .
2 062
3 .060
4 .058
5 056
6 .054
7 .052
8 049
9 047
10 .045
1o .043
12 041
13 .039
14 .037
15 - .034
1% .032
17 .030
18 428
19 026
20 24
21 .022.
22 019
23 . 017
2 015 -
25 013
26 011
27 .009
28 .006
29 004
30 .002.
3 000
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32 000

33 <000
34 .000
35 000
36 000
37 .$00
38 - 000
39 000
40 $00
41 000
42 =000
43 .000
44 -900
Lh] .000
46 .900
47 .000
48 .000
49 800
TOTAL=1,000

Now that you have entered all the input required for the
model, the program goes to.the LIST subprogram and prints’all the
data that are now stored in the program. The oﬁtbut of the LIST
routine is shown below. The LIST output provides a chance for
you to check the data and enéure that you haven't made any mis-
takes. Note that this i1s the ‘only time the progpdm automatically
goes to LIST. Further note that while in this example there are
no savings subject to union payout, the program will still print
out zero savings for those years. The output also shows you that
it 1s going to use a range of 5-25 percent as the internal rate
of return. In addition, it glves you information that youfwould
need to use the GRAPH function.* o

*The GRAPH function is specific to the BBN system and its use
requires the user to be physically present at BBN's computer
center. Therefore, we merely mention it in this manual. In-

terested users can contact C. Waldman at BBN for instructions on
how to use GRAPH.
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VAR IABLE

NUMBER OF YEARS IN ANALYSIS
YEARS BEFORE SYSTEM IS COMPATIBLE

NUMBER OF CA

“ATTRITION RATE.
NEW COST OF EQUIPMENT
THVESTMENT TAX CREDIT

TAX RATE
1.0SS TO UNIO

EXPECTED LIFETINE OF THE TECHNOLOGY

LLABOR SAVING
YEAR'
_YEAR
YEAR

"YEAR

YEAR
YEAR
YEAR
YEAR

YEAR -

"YEAR:
YEAR

YEAR -

"YEAR

YEAR

YEAR
YEAR
~YEAR
YEAR
YEAR
" YEAR
YEAR
YEAR
- YEAR
© YEAR
YEAR
YEAR
© YEAR
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KEYWORD
LINIT
COMPATIBLE
NUMBER
ATTRITION
FRACTION
INVESTHENT
TaxX

UNION

TECH
SAVINGS
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CURRENT VALUE

50
24

1444000. 000
10,033
1,000
0.100
0.460
0.000
30.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
"~ 0.000

0.000 .

0.000
0.000
0.000
0.000
0.000
- 0.000
~0.000
0.000
+0.000
. 0.000
0,000
0.000
0.000
0.000
- 0.000
0.000
0.000
-~ 0.000

~



YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 5

YEARS SAVINGS ARE LOST TO UNION

OTHER SAVINGS
YEAR
YEAR
YEAR
YEAR
YEAR
YEAR

_ YEAR
YEAR
YEAR
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 1
YEAR 2
YEAR 2

0
1
2

3.

A

3

6
7
8
9
0

W N~ oY~

YEAR 22
YEAR 23
YEAR 24
YEAR 235

YEAR 2
YEAR 2
YEAR 2
YEAR 2
YEAR 3
YEAR 3
YEAR 3
YEAR 3
" YEAR 3
YEAR 3
YEAR 3
YEAR 3
YEAR 3
YEAR 3
YEAR 4
YEAR 4
YEAR 4
YEAR 4
YEAR 4

LOSE
OTHER
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0.000
0.000
0.000
0.000.
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0

480000.000

260000.000
1440000.000
1920000.000
2400000. 000
2880000.000
3360000.000
3840000.000
4320000. 000
4800000.000
9280000.000
3760000.000
6240000.000
6720000.000
7200000.000
7680000.000
8160000.000
8640000.000
9120000.000
2600000.000
10080000, 000
10560000.000
11040000.000
11520000.000
12000000.000
12000000.000
12000000, 000
12000000, 000
12000000. 000
12000000.000
12000000.000
12000000, 000
12000000, 000
12000000.000
12000000.000
12000000.000
12000000.000
12000000.000
12000000, 000
12000000, 000
12000000. 000
12000000.000
12000000.009
12000000.000



- YEAR 45 12000000.000

YEAR 46 12000000, 000
YEAR 47 12000000.000
YEAR 48 , 12000000.000
YEAR 49 12000000.000
YEAR 350 12000000.000
INFLATION: INFLATION ‘ .
HATERIALS . 1.100
LABOR 1.087
OTHER - 1.100
MININUN INTERNAL RATE OF RETURN RATES ]
MAXINUM INTERNAL RATE OF RETURN RATES 25
DEPRECIATION DEPRECIATION
LIFETIME OF ASSETS ' 30

SUM OF YEARS DIGITS DEPRECIATION USED.
THE AXES ARE LABELED AS FOLLOWS:
X-AXIS: IRR X .
Y-AXIS: DOLLARS;AVAILABLE PER;FREIGHT CAR,FOR RETROFIT
KEYWORD IS AXES

-

In this example, your input data, which has been printed by
LIST, are correct, and you are ready to proceed. Type the command
SOLVE in response to the INSTRUCTION: prompt. -Thé program will
process the Input data in the manner specified in Sec. 2.3.
After the computations are completed, the program will ask you
for ' a "label." The label will identify the besults for this
run. In this particular example, you label the run "Case 1
"ECS.'™ This label is merely a name you use to identify the run.
The sequence is shown be}ow. | |

INSTRUCTION: SOLVE ,
LABEL (NAXIMUN 10 CHARACTERS) :CASE 1 ECSH

CASE 1 ECS IS THE LABEL CORRECT?YES
THERE IS NOW 1 LINE ON THE GRAPH. .

~ The program does not automatically print the results. You
have to‘ask to see them. To do so, type PRINT in response to the
INSTRUCTION: prompt. The PRINT routine shows the output gener-
ated\by the financial evaluation model. You see that with an
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internal rate of return of 20 percent (line 16) the maximum
allowable cost you could spend for an E coupler with. a shelf
would be $58.01.

INSTRUCTION: PRINT
LINE NUNBER: 1  LABEL: CASE 1 ECS .
IRR % . DOLLARS;AVAILABLE PER;FREIGHT CAR;FOR RETROFIT
1 3.000 163.124
2 6.000 156.689
3 7.000 149.493
4 8.000 141,660
3 7.000 133.366
6 10.000 124.817
7 11.000 114.228
8 12.000 107.798
9 13.000 99.498
10 14.000 92.054
11 13.000 84.950
12 16.000 78.427
13 . 17.000 72.4%6
14 18.000 47.139
13 19.000 62.323
16 © o 20.000 38.012
17 21.000 94.133
18 22,000 30.702
19 23.000 - 47.614
20 © 24.000 44.846
21 25.000 42.360

You have now completed your first run. If jou wanted to
stop at this point, you could enter the STOP instruction and then
log out. However, this example assumes that you want to continue
immediately with the second example, and so we proceed to Case
2, Note that to run the model, you used four principal rou-
tines: MODEL, LIST, SOLVE, and PRINT.

3.2.2 Type E coupler with shelf - 10—year implementation

In this example, we will evaluate the same technology but
change the implementation period. The scenario for this example
is for the total changeover to be accomplished in 10 years.
During this period, new cars being introduced into service and

cars being refitted with new couplers would be supplied with Type



E couplers with shelves. Cars that are expected to be opera-
tional after the conversion périod would be retrofitted with
them. Cars with less than 10 years of life remaining would not
be retrofitted. /

Since you haven't stopped the program or logged out, you are
still in the progrém, and 1% is asking you for the next instruc-
tion. Use the CHANGE command to implement this example. The
CHANGE command lets you change the value of one or more input
parameters. In this example, you want to change parameters that
control the implementation period to shorten it from 25 to 10

years.

When you give the program the CHANGE command, the program
responds by telling you that you can type LIST to see which
parameters could be modified. Since you already know that you
want to change years before the system becomes compatible, and
"other" benefits from 25 to 10 years, you respond to the CHANGE
prompt by typing OTHER. The sequence would appear as follows:

INSTRUCT ION: CHANGE

TYPE LIST FOR A LIST OF PARAMETERS THAT CAN BE
MODIFIED. TO CHANGE A PARAMETER TYPE ITS KEYWORD
AFTER THE PROMPT. WHEN FINISHED TYPE STOP.
CHANGE : OTHER

The program now asks you specific questions on "othérV éavings.
Note that in this example you specify that the end year for
savings 1s year 9, i.e., 1 less than year 10, when you want
complete implementation. The same analysis period of 50 years is
specified. Thus, the changes you have made shorten the imple-

mentation period. The CHANGE routine would appear as-follows:
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TYPE YES IF YOU WANT TO ENTER SAVINGS
THAT IS NOT SUBJECT TO UNION PAYOFF ON A YEAR BY
YEAR BASIS. TYPE ONE IF YOU VANT TO CHANGE
HSAVINGS FOR ONLY ONE YEAR.
TYPE NO OTHERWISE: YES
TYPE TNE END YEAR FOR THE RANGE TO EMTER SAVINGS: 9
[0 YOU WANT TO ENTER VARIABLE SAVINGS FOR THIS RANGE? YES
YEAR SAVINGS

1.2E04

2.4E06

J.6E04

4.8806
“GEOG

7 .2E04

8.4E06

9.6E06

10.8E06
TYPE THE END YEAR FOR THE RANGE TO ENTER SAVINGS: 50
DO YOU WANT TO ENTER VARIABLE SAVINGS FOR THIS RANGET NO
WHAT IS THE SAVINGS FROM YEAR 10 TO YEAR 507 12E06
CHANGE : COMPATIBLE
HOW MANY YEARS DOES THE SYSTEM TAKE T0 BECOWE CONPATIBLE??
CHANGE: STOP

VBN D WG~

By typing STOP at this point, you leave the CHANGE routine and
return to the INSTRUCTION prompt. ¥ou could type LIST at this
point, but in this example you elect to go to SOLVE. You label
this example Case 2 ECS.
INSTRUCT ION: SOL.VE
LABEL (MAXIMUM 10 CHARACTERS):CASE 2 ECS

CASE 2 ECS IS THE LABEL CORRECT?YES . “
THERE ARE NOW 2 LINES ON THE GRAPH.

Instead of going to PRINT, you elect instead to go to the
third and final case.

3.2.3 Example 3 - Type E coupler, welded shelf

This third example involves implementation of Type E coupler *
with shelves over a 10-year period by independently welding
shelves onto existing couplers, as was done recently as a safety
precaution for all tank cars that carry dangerous liquids or
gases. We will proceed through this example using four steps:
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. CHANGE

. LIST
. SOLVE
. - PRINT.

The run for this example is shown below. Note that the procedure
is very similar to the previous example - revising the input with
CHANGE, running the model with the SOLVE command, "and then giving
the run a label.

INSTRUCTION : CHANGE
TYPE LIST FOR A LIST OF PARAMETERS THAT CAN BE
MODIFIED. TO CHANGE A PARANETER TYPE ITS KEYWORD
AFTER THE PROMPT. WHEN FINISHED TYPE 5T0P.
CHANGE :FRACTION
WHAT FRACTION OF RETROFIT COST IS REQUIRED FOR
NEW PRODUCTION (PER CAR)7.8
"FRACTION= 80.0%
IS THIS CORRECT?YES
CHANGE :8TOP

INSTRUCTION :50LVE
LABEL (MAXIMUN 10 CHARACTERS):CASE 3 ECS
CASE 3 ECS IS THE LABEL CORRECT?YES
THERE ARE NOW 3 LINES ON THE GRAPH.

This scenario assumes that the cost:bf retrofitting is $140,
of which $112 is for a pair of coupler shelves and $28 is for
labor to weld the shelves to a set of couplers in a car. Since
fhere is now in this example a difference between retrofit and
new production costs, you change the value for FRACTION from 1 to
0.8, since $112 (new production) is 80% of retrofit cost t$140).

The final step in this example is'to PRINT the output. When
you enter the PRINT command, the program will :print the results
for as many cases or runs as it currently has inzgtorage.- Since
you have worked three examples, the program will print the three
complete sets of results. These are’presented below.

b



INSTRUCTION:PRINT

LLINE NUMBER: 1  LABEL: CASE 1 ECS
IRR % DOLLARS;AVAILABLE PER;FREIGHT CAR;FOR RETROFIT

1 3.000 163. 124
2 6.000 156.689
3 7.000 149.493
4 8.000 141.660
b ?.000 133.366
4 10.000 124.817
7 11.000 116.228
8 12.000 107.798
9 13.000 99.498
10 14.000 92.054
11 - 15.000 84.950
12 16.000 78.427
13 17.000 72.496
14 18.000 67.139
13 19.000 62,3235
16 20.000 38.012
17 21.000 34.153
18 22,000 30.702
19 23.000 47.614
20 24.000 44,844
21 25.000 42,360

I.INE NUMBER: 2 LABEL: CASE 2 ECS
IRR X DOLLARS;AVAILABLE PER,FREIGHT CAR;FOR RETRDFIT

1 3.000 164. 629
2 6.000 156.943
3 7.000 148.226
4 8.000 138.734
3 9.000 128.801
é 10.000 118.781
7 11.000 109.003
8 12.000 99.728
9 13.000 ?1.130
10 14.000 83.304
11 15.000 76,273
12 16.000 70.022
13 17.000 . 64.489
14 18.000 97.410
15 19.000 35.311
16 20.000  31.520
17 21.000 48.169
18 22.000 45.200
19 23,000 42,3540
20 24,000 40.203
21 25.000 38.091
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LINE NUMBER: 3 LABEL: CASE 3 ECS
IRR % DOLLARS;AVAILABLE PERSFREIGHT CAR;FOR RETROFIT

1 5.000  200.692
2 6.000  189.892
-3 7.000  177.830
4 8.000  164.920
5 92.000  151.65%
6 10,000  138.526
7 11.000  125.950
8 12,000  114.232
9 13.0000  103.549
10 14,000 93.973
1" 15.000 85.490 | | ;
12 16.000 78.034
13 17.000 71.509
14 18.000 . 45.809
15 19.000 60.829
16 20.000 56.469
17 21.000 52.442
18 22.000 49.269
19 23.000 46,286
20 24,000 43.435

et 25.000 41.269

You have now finished using the FIMOD model. To terminate
the session, first type STOP to leave the program.

INSTRUCTION: STOP
ARE YOU FINISHED WITH THE PROGRANTYES

Next, log out of the system using the standard EOGO command. The

system will tell you the resources you used.

ST0F

END OF EXECUTION |
CPU TIME: 0.71 ELAFSED TIME: 24.56
EXIT. -

g

RLOGO,.
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3.3 The DELETE Command

As the examples in Sec. 3.2 show, the FIMOD model generates
solutions for each run you make. The output of each run is iden-
tified by a label that you give each run. The pﬁogram assigns a
"line number" to each run as well. Thus the output of the third

example was labeled "Case 3 ECS" and identified as line number 3.

The DELETE command allows you to erase (i.e., delete) the
output of a given run. Let's assume that you decide a 25-year
implementation period is unacceptable and you therefore no longer
need the results for Case 1 ECS. You use the DELETE command to
get rid of results for this case. When you type DELETE, the
program tells you how many "iines" of ouﬁput it has and asks yoﬁ'
which line you want to delete. Note that you can only delete one
line at a time. You can't specify more than one line in response
to each LINE prompt.

In this example, you delete Case 1 ECS, which is 1line 1.
The model tells you that you have two lines left and asks you if

you:

. WwWant to delete another line?
« See the remaining lines?

« sStop the delete routine?

INSTRUCTION: DELETE T
THERE ARE ¥OV 3 LINES. WHICH ONE DO YOU ’
WANT TO DELETE? TYPE PRIMT TO SEE THE REMAINING DATA.

TYPE STOP WHEN FINISHED.

LINE:HELP ,
ENTER THE LINE NUMBER (AS LISTED AFTER TYPING PRINT) CORRESPONDING TO
THE LINE YOU WISH TO DELETE. TYPE STOP UHEN FINISHED. '

THERE ARE NOW 3 LINES. WHICH ONE DO Y6U

WANT TO DELETE? TYPE PRINT TO SEE THE REMAINING DATA.

TYPE STOP WHEN FINISHED.

LINE:

THERE ARE NOW 2 LINES. UWHICH ONE DO YOU

WANT TO DELETE? TYPE PRINT TO SEE THE REMAINING DATA.

TYPE STOP UHEN FINISHED.

LLINE:STOP
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In this example, you ask to see the remaining lines by typing
PRINT. The sequence is shown below.

INSTRUCTION:PRINT

LINE NUMBER: 1 LABEL: CASE 2 ECS
CIRR X DOLLARS;AVAILABLE PER;FREIGHT CAR;FOR RETROFIT

1 5.000  164.429 -
2 6,000 156,943
3 7.000 148,226
4 8.000  138.734
5 9.000  128.801
6 10.000  118.781
7 11.000 °  109.003
8 ©12.000 99.728
9 13.000 91,130

10 14.000 83.304

1M - . 15.000 76.275

12 16.000 70.022

13 17.000 44,489

14 18.000 59.610

15 19.000 55.311

14 20,000  51.520

17 21.000 48.149

18 22.000 45.200

19 23.000 42.560

20 24.000  40.203

21 25.000 38.091

LLINE NUMBER: 2  LABEL: CASE 3 ECS
IRR % DOLLARS ;AVAILABLE PER;FREIGHT CAR;FOR RETROFIT

1 5.000 200,492
2 6.000 189.892
3 7.000 177.830
4 8.000 - 154.920
5 9.000 151.655
4 10.000 138.526
7 11.000 125.950
8 12.000 114,232
9 13.000 103.549

10 14.000 93.973

11 15.000 85.490

12 16.000 78.034°

13 17.000 71.509

14 18.000 65.809

15 19.000 60.829

16 20.000 56.469

17 21.000 52.642

18 22.000 49,269

19 23.000 46.286

20 24.000 43.435

21 25.000 41,249
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5T0P

END OF EXECUTION
CPU TIME: 44,75 ELAPSED TIME: 27:3.50
EXIT.

Note that the line number assigned to each.case has changed.
Line 2 has. become 1line 1, and line 3 has become line 2. Each
line 1s still identifiled by its label as well. It is best for
you to make sure you know the label for each run, because this is
how you can identify the output. The line number 1is the mechan-

ism by which the computer keeps ftrack of the output.
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APPENDIX A: LISTING OF FORTRAN PROGRAM



10
29
30

40

30

al

40

70
80

G

G

"

PROGRAM FIHOD

COMMON LINES,DATA(246,2,10),POINT(10),LABEL(10,2),WIDTH(2)
1,YLABEL(44) ,XLABEL(2),LIMIT,ICONF,X,NCAR ,ATTRAT, HATINF
2,LABINF,LABORS,LOW,HIGH, PAYSTP,FRAC,FRIDT,TAXRAT,UPAYRT
3,SCHED(49),SN5SUP,0INF,METHOD,LIFE,TECH,5AVL(50),0S5AV(50)
4,IDEX1, IDEX2

REAL NCAR,NATINF,LABINF,LABORS

INTEGER POINT,YEAR,HIGH,LOW,PAYSTF

LEVEL=1

CALL PLOTSC(G6RF’)

TYPE 10

FORMAT(“ BRAKING AND COUPLING”,/,” TYPE HELP FOR DIRECTIONS.)
TYPE 30

FORMAT(” INSTRUCTION:",$)

ACCEPT 40,ANS

FORMAT (A3)

IMATCH=0

IF(LEVEL.GT.2) LEVEL=2

CALL LOOK(INATCH,ANS,LEVEL)

IF(ANS.EQ.”STOP”) GO T8 50

IFCINATCH.EQ.0) GO TO 70

G0 10 20

TYPE 1

FORMAT(” ARE YOU FINISHED WITH THE PROGRAK?”,$)

ACCEPT 40,ANS

IF(ANS.NE."YES’) 60 TO 20

TYPE 40

FORMAT(’ FINISHED. TURN on PLOTTER AND TYPE THE FOLLOWING. /
2,” ASS PLT: (RETURN)Z,/

2,7 COP GRF (ESCAPE) ... (TO) PLT: (RETURN) (RETURN)“,/

3,7 DEA PLT: (RETURN)”)

CALL PLTEND

sTOP

TYPE 80

FORMAT(” PLEASE CHECK THE CONMAND YOU USED. TO CHANGE A,/
1,7 PARAMETER YOU MUST FIRST TYPE CHANGE. TYPE HELP FOR’,/
2,7 MORE INSTRUCTIONS.”)

G0 TO 20

sTop

END

KODIFY PARAKETERS

SUBROUTINE CHANG($,MATCH)

COMMON LINES,DATA(26,2,10),POINT(10),LABELC10,2),WIDTH(2)
1,YLABEL(46),XLABEL(2) ,LIMIT ,ICONF,X ,NCAR ,ATTRAT, NATINF
2,LABINF, LABDRS LOW,HIGH,PAYSTP,FRAC,FRIDT, TAXRAT,UPAYRT,
BSCHED(49) SNSUP OINF HETHOD LIFE TECH, SAUL(SO) OSﬁU(JO)
4,IDEX1, IDEX2

REAL NCAR yMATINF,LABINF,LABORS

INTEGER POINT,YEAR,HIGH,LOU,PAYSTP

MATCH=1



C

» TYPE HEADING

10 TYPE 20 _ ‘

20 FORMAT(” TYPE LIST FOR A LIST OF PARANETERS THAT CAN BE -,/
2,” MODIFIED. TO CHANGE A PARAMETER TYPE ITS KEYWORD 7,/
3,7 AFTER THE PROMPT. WHEN FINISHED TYPE STOP.”)

Jo TYPE 40

LEVEL=17 .
49 FORMAT(~ CHANGE:‘,$)
ACCEPT 50,ANS
50 FORMAT(AS)

IF (ANS.EQ. "DEPRE") GO TO 100
IF(ANS.EQ."LIKIT") GO TO 400
IF(ANS.EQ. CONPA) 60 TO 430
IF(ANS.EQ.”NUMBE") 60 TO 480
IF(ANS.EQ.“ATTRI") GO TO 520
IF(ANS.EQ.FRACT”) GO TO 530
IF(ANS.EQ.“INVES’) 60 TO 580
IF(ANS.EQ.”TAX") 60 TO 610
IF(ANS.EQ."UNION") 60 TO 630
IF(ANS.EQ.”SAVIN®) GO TO 630
IF(ANS.EQ.”OTHER”) GO TO 670
IF(ANS.EQ.”LODSE") GO TO 690
IFCANS.EQ.“INFLA’) 60 TO 720
IF(ANS.ER@.“RATES”) GO TO 740
IF(ANS.EQ."AXES’) 60 TO B840
IF(ANS.EQ. TECH’) 60 TO 900
IF(ANS.EQ.”STOP”) RETURN 1
99 INATCH=0
CALL LOOK(IMATCH,ANS,LEVEL)
IF(INATCH.EQ.0) TYPE 60

60 FORMAT(’ PLEASE CHECK THE NAME YOU ENTERED. IT IS NOT”,/
1,” ON THE LIST. YOU MUST REENTER OR TYPE STOP.’)
60 TO 30
70 REREAD 80,ANS
INATCH=0 |
CALL LDOK(IMATCH,ANS, LEVEL)
80 FORMAT(A5)
IF(INATCH.EQ.0) TIPE 90
90 FORMAT(* TYPE HELP FOR NORE INFORNATION")

G0 TO (400,430,480,320,550,650,690,630,670
1,610,580,720,100,760) (LEVEL-2)
TYPE 935,LEVEL

239 FORMAT(' THERE HAS BEEN AN ERROR. LEVEL=",I2)
RETURN 1

C

& COMPUTE DEPRECIATION SCHEDULE

100 TYPE 110

110 FORMAT(” WHAT IS THE DEPRECIATION LIFETIME OF THE ASSET?7,$)
LEVEL=13
READ(5,120,ERR=70) LIFE
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120

130

140
130

G

160

165
146
N
G
170

180

G
C
G

190

220

G
G

240

FORNAT(I3) §

IF(LIFE.GE.1) GO TO 140

TYPE 130

FORMATC’ THE LIFETIME MUST BE ONE OR NORE. PLEASE REENTER.’)
60 TO 100 ~

TYPE 150

FORMAT(’ WHICH HETHOD OF BEPRECIATION DO YOU WANT TO USE?,/
1,710,” STRAIGHT/,T25,”-STRAIGHT LINE”

2,/,T10,” DOUBLE",T25,”~DOUBLE DECLINING. BALANCE”

3./0710, SUN”,T25,” -SUN OF YEARS DIGITS*,/,” METHOD:",$)
ACCEPT 50,ANS

IF(ANS.EQ.’STRAI*) GO TO 170

IF(ANS.EQ./DOUBL’) 60 TO 190

IF(ANS.EQ./SUK”) GO TO 240

IF(ANS.EQ. STOP’) 60 TO 145

IHATCH=0

CALL LODK(INATCH,ANS,LEVEL)

IF(INATCH.ER.1) GO TO 140

PRINT ERROR MESSAGE SINCE ENTRY COULD NOT BE IDENTIFIED
TYPE 160

FORMAT(” PLEASE TYPE STRAIGHT DOUBLE, OR SUM. %)

GO TO 140

TYPE 166

FORMAT(” THE DEPRECIATION SCHEDULE HﬁS NOT BEEN CHANGEB. )

STRAIGHT LINE METHOD
METHOD=1

DO 180 I=1,49
SCHED(I)=1.0/FLOAT(LIFE)
IF(I1.GT.LIFE) SCHED(I)=0. 0
CONTINUE

G0 TO 300

DOUBLE DECLINING BALANCE WETHOD

RATE OF DEPRECIATION IS TWICE THAT OF STRAIGHT LINE METHBD
NETHOD=2

PERC=2. O/FLOAT(LIFE)

BALANC=1.0

B0 220 I=1,48 .

SCHED(I)= BALANC*PERC

BALANC=BALANC-SCHED(I)

SCHED(49)=BALANC

G0 To 300

SUM OF YEARS BIGITS KETHOD
METHOD=3
SUM=(LIFE*¢2+LIFE)/2 .

D0 250 I=t,49
SCHEDCI)=FLOAT(LIFE-I+1)/5UN
IF(I.6T.LIFE) SCHED(I)=0.0



250 CONTINUE

GO TO 300

L

G SHOW SCHEDULE

300 SUM=0.0 -
TYPE 310

310 FORMAT(” YEAR FRACTION WRITTEN OFF IN THAT YEAR")
DO 330 I=1,49

, TYPE 320,1,SCHEB(I)
320 FORKAT(2X, I2, 5K, F5.3)
330 SUN=SUN+SCHED(T) ‘
TYPE 340, 5UM
340 FORMAT(/,” TOTAL=",F5.3,//)
60 TO 30
e
e CHANGE TIME HORIZON
400 TYPE 410 = '
410 FORMAT(* FOR HOW MANY YEARS SHOULD THE CASH FLOWS” .
1 BE CALCULATED?,$)
LEVEL=3
READ (5,420,ERR=70) LIKIT
420 FORMAT(I3)
IF(LINIT.LT.1) GO TO 450
IF(LIKIT.6T.50) GO TO 450
GO TO 30
C
L CHANGE THE YEAR FLEET BECOHES COKPATIBLE
430 TYPE 440
440 FORMAT(” HOW MANY YEARS DOES THE SYSTEW TAKE TO BECONE'
1,7 COMPATIBLE?,$)
LEVEL=4
READ (5,420 ,ERR=70) ICOMP
IFCICONP.LE.0) 60 TO 470
IF (ICONP.GE.50) GO TO 470
60 TO 30
450 TYPE 440
440 FORMAT(’ YEAR MUST BE BETWEEN 1 AND 50, PLEASE REENTER.)

60 TO 400
470 TYPE 460
60 TO 430
£
G NUMBER OF CARS IN THE SYSTEH

480 TYPE -490 —

490 FORMAT(~ HOW MANY CARS ARE IN THE SYSTEM?”,$)
LEVEL=5 T
READ (5,500,ERR=70) NCAR

$300 FORMAT(E10.0)
IF(NCAR.GT.0.0) GO TO 30
TYPE 510

510 FORMAT(’ THERE HAS TO BE HORE THAM ZERO CARS.”)
GO TO 480



™
C
520
330

G40

G
(M
590
360

"70

an

C
C
580
590

400

G
G
610
620

G

630

ATTRITION RATE

TYPE 530

FORMAT(” WHAT IS THE EXPECTED LIFETIME OF THE CARS? -,$)
LEVEL=6

READ (5,500,ERR=70) ATIRAT

IF(ATTRAT .NE. 0.0) ATTRAT = 1,0/ATTRAT
IF(ATTRAT.GE.0.0.AND.ATTRAT.LE.1.0) 60 TO 30

TYPE 540

FORMAT(” THE EXPECTED LIFETIME OF THE CARS MUST BE~ /,
f / GREATER THAN OR EQUAL TO ZERD.”)

60 TO 520

ORIGINAL COST AS FRACTION OF NEW COST
TYPE 560

FORMAT(” WHAT FRACTION OF RETROFIT COST IS REQUIRED FOR-, /
1,7 NEW PRODUCTION (PER CARI?,$)
LEVEL=7

READ (5,500,ERR=70) FRAC
XFRAC=FRAC#100.0

TYPE 570,XFRAC

FORMAT(” FRACTION=",Fé.1,7%")

TYPE 571

FORMAT(~ IS THIS CORRECT?”,$)

ACCEPT 30,XFRAC

IF(XFRAC. NE.'YES ) GO TO 550

60 T0 3¢

FRACTION DEDUCTIBLE FOR INVESTMENT TAX CREDIT

TYPE 590

FORMAT(” WHAT FRACTION OF INVESTHEMTS ARE DEDUCTIBLE FOR’,/
1,7 INVESTHENT TAX CREDIT?”,%)

LEVEL=13

READ (3,3500,ERR=70) FRIDT

IF(FRIDT 6E.0.0) 60 TO 30

TYPE 600

FORMAT(” FRACTION CANNOT BE LESS THAR ZEROD.”)

GO0 TO 580

TAX RATE

TYPE 6420

FORMAT(” WHAT IS THE TAX RATE FOR THE RAILROAD INBUSTRY?”,$)
LEVEL=12 ‘
READ (5,500,ERR=70) TAXRAT

IF(TAXRAT.GT.1) TAXRAT=TAXRAT/100.

60 TD 30

UNION PAYOFF RATE
TYPE 640



(4

640

C
G
630
633

636

43l
632

657
6460

662

663

664

665

b6

FORMAT(” WHAT FRACTION OF LABOR SAUINGS ARE PAID
1,7 TO THE UNION?-,$) : o

LEVEL=10

READ (5,500,ERR=70) UPAYRT

IF(UPAYRT.GT1.) UPAYRT=UPAYRT/100.

60 10 30

SAVINGS SUBJECT TO UNION

TYPE 655

FORMAT(~ TYPE YES IF .YOU WANT.TO ENTER LABOR SAVINGS®,/
1, 7 THAT IS SUBJECT TO UNION PAYDFF ON A YEAR BY 7,/
2,” YEAR-BASIS. TYPE ONE:IF YOU WANT TO CHANGE’,/:

1,7 SAVINGS FOR ONLY: ONE YEAR.’ ,/
t,” TYPE. N0 OTHERWISE:. - ,$) -

LEVEL=8

ACCEPT &56,ANS

FORMAT(AY)

IF (ANS .EQ. “ND‘) GO TO 657
IF(ANS.EQ."ONE”) GOTO 664 -
IF (ANS .NE. "YES‘) 6O TO 650 - -
CALL NEW(SAVL,LIMIT,IDEX1) - .
IF(IDEX2.EQ.1) GD TO 30

IDEX2=1

DO 65t I=1,1COMP

05AV(I)=0.0

J=1+1CONP

B0 652 I=J,LINIT

0SAV(I)=8NSUP

60 TO 30

TYPE 640

FORMAT(” UHAT IS THE LABOR SAVINGS PER YEAR THAT..I§ /

~1y7 SUBJECT -TO UNION PAYOUT?,$)

READ (5,500,ERR=10) LABORS
IF (IDEX2.EQ.0)60 10 30
IDEX1=1

PO 662 I=1,ICOMP
SAVL(1)=0.0

J=ICONP+1

DO 663 I=J,LIKIT
SAVL(I)=LABORS

60 TO 30

IFIIDEX2.EQ.1) GOTO 468
IDEX1=1

I1DEX2=2

DO 645 I=1,ICONP
SAVL(T1=0.0
0SAV(I)=0.0

J=1CONP+1

DO 666 I=J,LINIT

SAVL (I)=LABORS

0SAV (1)=SNSUP

A-T7



448 TYPE 487
READ(5,420,ERR=10) K
IF(K.LT.1 .OR. K .GT. LINIT) GO TO 647
TYPE 660
READ(S,500,ERR=10) SAVL(K)
GOTO 30
467 TYPE 449,LINIT
449 FORMAT(” THE YEAR MUST BE BETWEEN | AND /,I12)
- - GOTO 668
C
; SAVINGS NOT SUBJECT TO UNION PAYOFF
620 TYPE 480
480 FORMAT(’ TYPE YES IF YOU WANT TO ENTER SAVINGS',/
1,7 THAT IS NOT SUBJECT TO UNIOK PAYOFF ON A YEAR BY 7,/
2,” YEAR BASIS. TYPE ONE IF YOU WANT TD CHANGE’,/
1,7 SAVINGS FOR ONLY ONE YEAR.’,/ ,
1,7 TYPE NO OTHERVISE: *,4)
LEVEL=11
ACCEPT 656,ANS
IF(ANS .EQ. “ND”) GO TO 673
IF(ANS .EQ. “DNE’) 60 TO 484
IF(ANS .NE. “YES”) GO TO 670
CALL NEW(OSAV,LIMIT,IDEX2)
IF(IDEX1.EQ.1)GOTO 30
IDEX1=1
DO 671 I=1,ICOMP
&7 SAVL(I)=0.0
J=1+1COMP
DO 672 I=J,LINIT
472 SAVL (1) =LABDRS
GOTO 30
473 TYPE 481
481 FORMAT(” WHAT IS THE ANNUAL SAVINGS NOT SUBJECT TO UNION-,/
1, 7 PAYOUT? ,$)
READ (5,500,ERR=10) SHSUP
IF(IDEX1.EQ.0)60 TO 30
IDEX2=1
D0 482 I=1,ICONP
482 0SAV(1)=0,0
J=1COMP+1
DO 483 I=J,LINMIT
483 0SAV(I)=5NSUP
60TO 30
484 IF (1DEX1.EQ.1)60T0 688
I1DEX1=1
IDEX2=1
DO 685 1=1,ICOMP
SAVL(I)=0.0
485 0SAV(1)=0.0
J=ICOMP+1
DO 686 I=J,LINMIT
SAVL(1)=LABORS



686 0SAY(I)=SNSUP
488 TYPE 487
687 FORNAT(’ FOR WHAT YEAR SHOULD ANNUAL SAVINGS BE CHANGED? -,%)
READ(S,420,ERR=10) K :
IF(K.LT.1 .OR. K .GT. LINIT) GO T0 674 .
TYPE 481 s
READ(5,500,ERR=10) 0SAV(K)
60TO 30
474 TYPE 649,LINIT
60TO 488
C
» ST0p PAYING OFF UNION
490 TYPE 700
700 FORNAT(" FOR HOM MANY YEARS WILL SAVINGS BE PAID T0 THE UNION?
1,$)
LEVEL=9. - '
READ (5,420, ERR= 70) PAYSTP
I=LINIT-ICOKP
IF(PAYSTP,.GE.0.0.AND.PAYSTP.LE.I) 60 T0 30
TYPE 710,LIKIT
710 FORNAT(* THERE MUST BE BETWEEN ZERD AND ’,12,’ YEARS. ).
60 TO 690 .- . .
£
C INFLATION RATES
720 TYPE 730
730 FORMAT(’ VHAT 15 THE INFLATION RATE FORs‘,/
1,710, MATERIALS (IN PERCENT)?’,$) - - -
LEVEL=14 .
READ (5,500, ERR=70) MATINF
MATINF=1+(MATINF/100.)
TYPE 740
740 FORMAT(‘+7,T10,° LABOR (IN PERCENT)?;$) . -
READ (5,500,ERR=70) LABINF L
LABINF=1.+(LABINF/100.) .
TYPE 750 .
750 FORMAT(+”,T10,” SAVINGS NOT SUBJECT T0.UNION PAYOUT”
1,7 (IN PERCENT)?”,$) :
READ (5,500,ERR=70) DINF
OINF=1.+(DINF/100.) ..
60 70 30
C ~ "
£ RANGE OF INTERNAL. RATES OF RETURN 0 BE USED
760 TYPE 770
270 FORKAT(” WHAT IS THE NINIMUN INTERNAL RATE OF RETURH ,/.
1, (IN PERCENT)?’,$)
LEVEL=16
READ (5,420;ERR=70) LOW
TYPE 780
780 FORMAT(” WHAT IS THE WAXIMUM INTERMAL RATE OF RETURN o/
1, (IN PERCENT)?”,$)
READ (5,420,ERR=70) HIGH

A-9



790

- 800
810

820
830

C
¢
840
850
360

870

361

8380

C
G
9200
210

%30

I=HIGH-LOW

IF(I.EQ.0) GO TO 80O
IF(1.GT.0.AND.I.LT.25) GO TO 30
IF(I.GE.25) GO TO 820

I=HIGH

HIGH=L0W

LOU=I

GO TO 790

TYPE 810

FORMAT(“ PLEASE SPECIFY A UIDER RANGE.~ )

260 TO 7607

TYPE 830

FORMAT(" PLEASE SPECIFY A NARROWER RANGE (LESS THAN"
1,7 25 PERCENTAGE POINTS).’)

60 TO 760

LABELS ON AXES
TYPE 850

FORMATC WHAT IS THE NEW LABEL FOR THE X- AXI8?,/ .
1,7 NAXIHUN 10 CHARACTERS:”,$)

ACCEPT 840, XLABEL (1), KLABEL(2)

FORMAT ( 245)

TYPE 870

FORMAT(” WHAT IS THE NEW LABEL FOR THE Y-AXIS?',/
1,7 USE ; INSTEAD OF A CARRAIGE RETLRN.’

1,7 HAXINUN 46 CHARACTERS:”,$)

ACCEPT 841, (YLABEL(I),I=1,44)

FORNAT(46A1)

TYPE 880,XLABEL(1),XLABEL(2), (YLABEL(I),1=1,44)
FORNAT(® THE NEW LABELS ARE”,/,” X-AXIS: 7,245
1,/,7 Y-AXIS: *,4081,/," ARE THESE CORRECT?/,$)
ACCEPT 50,ANS

IF(ANS.NE.“YES®) GO TO B840

60 TO 30

THE EXPECTED LIFETINE OF THE TECHNOLOGY

TYPE 910

FORMAT(” WHAT IS THE EXPECTED LIFETIME OF THE TECHNOLGY,/
1, * BEING IMPLENENTED ON THE RAILROAD SYSTEN? *,$)
LEVEL=4 |

READ (5,500,ERR=70) TECH

IF (TECH.GT.0.0) GO T0 30

TYPE 930

" FORMAT(” THE EXPECTED LIFETIHE 0F THE TECHNOLOGY MUST BE",/,

1 “ GREATER THAN ZERU ’)

60 TO 900

END



¢ GENERATE A LINE OF DATA
DIMENSION X{26,2)
COMMON LINES,DATA(26,2,10),POINT(10),LABEL(10,2), WIBTH(2)
1,YLABEL (44, XLABEL(2)
INTEGER POINT
HATCH=1
TYPE 10
10 FORMAT(’ TYPE STOP TO TERHWINATE EMTRY”,/
1,7 TYPE ERROR TO REENTER A NUNBER®,/)
1=0
I=1+1
IF(1.LT.10) TYPE 30,1
IF(1.GE.10) TYPE 40,1
30 FORKAT("+17,11,72°8)
40 FORMAT(4X~,12,7 2/ ,9$)
READ (5,50, ERR=1001,X(I,1)
50 FORHAT(F10.0)
IF(I.LT.10) TYPE 40,1
IF(1.6E.10) TYPE 70,1
40 FORMAT(-+Y", 11,72/ ,$)
70 FORMAT (7 +Y7,12,7:%,$)
READ (5,50, ERR=100),X(I,2)
TYPE 80,X(1,1),K(1,2)
80 FORMATC” +X=" ,F10.3,2X,“Y=" ,F10.3,//)
IF(I.LT.26) 60 TO 20
TYPE 90
90 FORMAT(” DATA VECTOR IS FULL”,/
1, NO HORE POINTS CAN BE PLOTTED ON THIS LINE")
60 TO 190 a
100 - REREAD 110,ANS
110 FORMAT(AS)
I=1-1
IF(ANG.E8.”STOP”) GO TD 190
CALL LOOK(IHATCH,ANS,LEVEL)
C ASSUME ERROR NEEDS TO BE CORRECTED.
115 TYPE 120
120 FORMAT(* TYPE STOP TO TERMINATE ENTRY’,/ n
1,7 X T0 .CORRECT AN X VALUE’,/ :
1,7 Y TO CORRECT A Y UALUE’,/
3, R.TO RESUME NORMAL ENTRY*)
125 TYPE 130 =
130 FORMAT(® X,Y,R OR §TOP:’,$)
ACCEPT 110,ANS
J=0
IF(ANS.EQ."R”) GO TD 20
IF(ANS.EQ. “STOP’) 60 TO 190
IF(ANS.EQ."X’) J=1
IF(ANS.EQ. V") J=2
IF(J.ER.0) 6O TO. 115
135 TYPE 140,ANS
140 FORMATC(” WHICH *,A1,” DO YOU unur T0 CORRECT?”,$)
READ (5,150,ERR=115) K

o o
(2



130

160

170
180

G
190
200

- 210

220
230
240

260

G
N
C

G

FORMAT(I2)

IF(K.LE.0) .60, TO 170
IF(K.GT.I+1) GO 10 170
IF(K.EQ.I41) GO T 25

TYPE 1640,ANS,K
FORMAT(1X,A1,12,727,$)

READ (5,50,ERR=115) X(K,.J)
60 TO 125

TYPE 180,1

FORMAT(” NUST BE BETWEEN 1 AND <,I2,°, PLEASE REENTER®)
60 TO 135

CLOSE ENTRY

TYPE 200 \
FORMAT(10X,7X",10X,7Y")

DO 210 K=1,1I

TYPE 220,K,X(K,1),X(K,2)
FORMAT(1X,12,F10.3,5X,F10.3)
TYPE 240 N
FORMAT(’ 1S THIS CORRECT (YES OR N0O)?7<,$)
ACCEPT 110,ANS
IF(ANS.EQ.“NO’) 60 TO 115
IF(ANS.NE.'YES“) GO-TO 230
FILE DATA

LINES=LINES+

PUINT(LINES)=I

DO 250 J=1,

D0 250 M=1, x , :
DATA(M, J,LINES) =X (H, n

CALL LABL($260, IMATCH)
RETURN 1

END

PROVIDE INITIAL VALUES FOR PARAMETERS

BLOCK DATA -

COMMON LINES,DATAC26,2,10), POINT(10) LABEL(10 2} ,UIDTH(2)
1,YLABEL(46) ,XLABEL(2), LIHIT ICOMP, X, NCAR, GTTRAT MATINF
2,LABINF, LABORS Low, HIGH PAYSTP,FRAC, FRIDT TﬁXRAT UPAYRT

3 SCHED(49) SNSUP OINF HETHOD LIFE TECH ShUL(SO) OSﬁU(SO)
4,1DEXY, IDEX2

REAL NCAR HATINF, LABINF LABORS

INTEGER POINT YEAR HIGH,LOW, PAYSTP

DATA LINES/0/

BATA DATA/520%0.0/

DATA POINT/10%0/

DATA LABEL/20+° !

DATA WIDTH/3.5,9./ .

DATA YLABEL//D",“0/,7L’, L7y A"y "Ry 787,737y A7y "V 7A7, 17, 7L"
1’J'A/ /Bl /LI /E/ I I's IPI ’E,"RJ" "II .’F’ 'RI IE/ "II 4"64" "'HI
2 T/ s 7 /cl J'AI /Rl /l/ /F( /0" /R" .~‘ 7 IRI E" IT-F' R ’



G
G

"

| 1%

- R

20

3/01'/F1,/I/,171/

DATA XLABEL/’IRR %7,” ‘4

DATA LINIT/21/

DATA ICOMP/S/

DATA NCAR/1.7E06/

DATA ATTRAT/0.037/

DATA NATINF/1.1/

DATA LABINF/1.087/

DATA LABORS/220E06/

DATA LOW/S/

DATA HIGH/25/

DATA PAYSTP/10/

DATA FRAC/0.5/

DATA FRIDT/0.1/

DATA TAXRAT/0.46/

DATA UPAYRT/.25/

DATA SHSUP/0.0/

DATA OINF/1.1/

DATA NETHOD/3/

DATA LIFE/16/

DATA SCHED/. 118,.110,.103,.096,.088,.081,.074,.066
1,.059,.051,.044,.037,.029,.022,.015,.007,33+0.0/
DATA SAVL/30E06,40E06,90E06,120E064,150E06,5+158E06
1,15+537E06, 2540,/

DATA 0SAV/1.,2.2,3.4,4.6,5.8,20459.2, 2540,/

DATA IDEX1/0/

DATA IDEX2/0/

DATA TECH/0.037/

END

DELETE A LINE FRON DATA AND CONPRESS

SUBROUTINE DELET($,KATCH) -

CONHON LINES,DATA(24,2,10), POINT(10), LABEL(10 2 .
INTEGER POINT. g
KATCH=1 ' ,}

IF(LINES.6T.0). so T 5

TYPE 2

FORMAT(’ THERE ARE NO MORE LINES T0 DEtETE.’)

RETURN 1

TYPE 10,LINES > S
FORMAT( THERE ARE NOW ~,12,” LINES. WHICH ONE DO YOU’,/
1,7 WANT TO DELETE? TYPE PRINT TO SEE THE REMAINING DATA. - ,/
2,7 TYPE STOP WHEN FINISHED.’,/ A

3,7 LINE:",$)

LEVEL=19 :

READ (5,20,ERR=45) LINE

FORKAT(I3)

IF(LINE.LT.1) GO TO 30

IF(LINE.GT.LINES) GO TO 30

IF(LINE.NE.LINES) GO TO. 60

LINES=LINES-1

60 TO 1

A-13



C

(- --- ERRDR MESSAGE

30 TYPE 40,LINES

40 FORMAT(/ LINE NUMBER MUST BE BETWEEN 1 AND *,I2,/
2,7 PLEASE REENTER OR TYPE STOP.’)
G0 101

43 REREAD 50,ANS

50 FORMAT(AS)

IF(ANS.EQ.“STOP~) RETURN 1
CALL LDOK(IMATCH,ANS,LEVEL)

G0 70 1

C

G COMPRESS DATA

60 DO 90 I=LINE,LINES-1
J=I+1

ENCODE(S,70,LABELCE,1)) LABEL(J,1)

ENCODE(S,70,LABEL(I,2)) LABEL(J,2)
20 FORMAT(AD)

DO 80 K=1,POINT(.)

DATA(K, 1, Il =DATAK, 1, J)

DATA(K,2,1)= DATA(K,h,

80 CONTINUE

90 "POINT(I)=POINT()
LINES=LINES~1 -
G0 TO 1
END

SUBROUTINE GRA(S,MATCH)

£ PLOT AXES, PLOT EACH LINE IN THE NATRIX
C DATA, LABEL EACH: LINE, PLACE TITLE UNDER GRAPH
DIENSION MIN(2),MAX(2),DIFF(2},TITLE(50), ISORT(10),
1HAG(2), ITICK(2), TDEL(2),KINC(2), IDEC(2) , SCALE(2), ISIG(2)
COMMON LINES,DATA(26,2,10) ,POINT(10),LABEL(10,2) ,WIDTH(2)
1,YLABEL (46), XLABEL (2)
INTEGER POINT,IENDC10)"
REAL HIN,MAX,HAG
DATA TITLEX/4.0/
DATA TITLEY79.00/° *
DATA TITLE/S0%~ #7 ©F
MATCH=1
C
C DETERMINE IF THERE IS PLOTTING TO BE DONE
IF(LINES.LT.1) 60 TO 170

CA-14
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10
G

G

IR

13
G
¥

G
¥

G

C
G

%
¥

G

FIND MINIMUM AND MAXINUM VALUES FOR EACH AXIS
b0 50 J=1,2 . -

“HAX(J)=DATA(1,d,1)

HINCI)=DATACT . J)1)

DO 10 K=1,LINES

PO 10 I=1,POINT(K)

IF (HINC) 26T DATACI,J,K)) KINCIY=DATALT,J,K)
IF(MAX(J) . LT.DATACI,J,K)) MAX(J)=DATA(I,J,K)

FIND RANGE FOR EACH AXIS AND CHOOSE UPPER AND LOVER -
BOUNDS S0 THAT BOUNDARIES UILL BE ROUND NUNBERS
DIFF(J)=HAX(J)-HINCI)

A=DIFF(J) S

IFiA.EQ.0.0) 60 TO 170

IEXP=0

PTEN=1,0

IF(A.GE.1.0) GO TD 12

A=A*10,0

IEXP=1EXP-1

PTEN=PTEN/10.0

60 TO 11

IF(A.LT.10.0) GO TO 13

A=A/10.0 .

IEXP=IEXP+

PTEN=PTEN*10

60 TO 12

HAB(J)=AINT(A)

- XINC IS THE INTERVAL BETUEEN SLASHES ON THE AXES

XINC(J)=.25

IF(MAG(J).GE.2.0) XINC(J)=.5
IF(HAG(J).GE. 4.0} XINCCJ)=1,0. |
IF(HAG(J).GE.B.0) XINC(J)=2.0
XINC(J)=XINC (J)+PTEN
HIX=IFIX(MINCJ)/XINCCS)+.01)
MAN=IFIX¢HAX (J)/XINC(J)~.01)
IF(HIN(J)LE.O.0) MIX=MIX-1
IF(MAX(J).6T.0.0) MAN=MAN+1

CHOOSE UPPER BOUND AS THE LOWEST ROUND NUMBER ABOVE

 THE HAXIMUM VALUE TO BE PLOTTED

MAX(J)=XINC(J)*MAN
MINCH=XINCCJINIX

ITICK 1S THE NUMBER OF SLASHES TO BE DRAWN ON THE AXIS

ITICK(J)=1+KAN-NIX
DIFF(J)=MAX(J)-MINLD)

IDEC IS THE NUMBER OF FIGURES TO THE RIGHT OF fHE DECINAL

POINT TO BE WRITTEN NEXT TO THE TICKS ON THE AXES
IDEC(J)=0-1EXP

A-15
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e
G
43
30

"
]

G
]|
32

300
310

330

340

345

330

333

360

370

380

400

C

G

ISI6G IS THE NUMBER OF DIGITS PLOTTED NEXT TO THE TICKS -
X=AHAX1(ABSC(HIN(J)),ABS(MAXCJ)))
ISIB(J)=2+HAXO(0, INT CALOGIO(X) ) ) +MAXQC0,IDEC(J))

COXPUTE SCALE FACTOR BASED ON THE GRAPH DIHENSIDNS
IF(WIDTH(D)LLT.1.0) GO TO- 190° "
SCALE(J)=DIFFCJ) ZVIDTH(S) -

CONTINUE

FIND TITLE FOR GRAPH

TYPE 52

FORHAT(” DO YOU VANT A TITLE ON THIS GRAPH?",$)

LEVEL=20

ACCEPT 55,ANS

FORNAT (A5)

IF(ANS.EQ.‘NO~) GO TO S4

IF(ANS.EQ.“YES’) 60 TO 345

CALL LOOK(IKATCH,ANS,LEVEL)

60 TO 51

TYPE 310

FORMAT(~ HOU FAR ABOVE THE X-AXIS D0 YOU WANT THE’/ ‘
1,7 TOP OF THE FIRST LINE TO BE (IN INCHES,BETWEEN -1 AND 10)7/
2,$)

READ (5,330,ERR=400) TITLEY

FORMAT(E10.0)

TYPE 340

FORMAT(” HOW FAR TO THE RIGHT OF THE Y-AXIS DO YOU WANT”

1,/,° THE LEFT HAND EDGE OF THE TITLE (BETWEEN O AND 6)77,$)
READ (5,330,ERR=400) TITLEX

TYPE 350, TITLEY, TITLEX o L

FORMAT(” THE TITLE WILL BE ~,F4.1,” INCHES ABOVE THE X-AXIS~,/
1,7 AND “,F4.1,” INCHES TO THE RIGHT OF THE Y-AXIS.*,/

2,7 IS THIS CORRECT?,$)

ACCEPT 55,ANS

IF(ANS.NE.“YES”) GO TO 300

TYPE 360

FORMAT(~ UHAT IS THE TITLE? USE ; INSTEAD OF CARRIAGE RETURN-,/
1,7 HAXIHUM S0 CHARACTERS:”,$) '

ACCEPT 370, (TITLE(I),1=1,50)

FORKAT(50A1)

TYPE 380, (TITLE(I),I=1,50) S
FORMAT(” IS THIS CORRECT: ‘,50A1,/,” (YES OR NO):~,$) - -
ACCEFT 55,ANS . . S -

IF (ANS.NE./YES”) 60 T0 355

60 TO 54

REREAD 55,ANS

CALL LDﬂK(IMﬁTtH ANS,LEVEL)

60 TO 3007 ' ° e , g

HOVE PAPER AND CHOOSE ORIGIN



54 CALL PLOT(0.0,0.0,~3)
CALL PLOT(3.0,0.0,-2)
CALL PLOT(10.0,-12.0,-3)
CALL PLOT(0.0,1.0,-1)
C
e DRAW X-AXIS
X=WIDTH(1)
CALL PLOT(X,0.0,2)
C
¢ LABEL THE X-AXIS
X=WIDTH(1)+.3
D0 56 J=1,2
IF{XLABEL (J) .EQ. " ‘) GO T8 57
CALL SYMBOL(X,-0.25,.15,XLABEL{J),0.0,5)

X=X+.73
36 CONTINUE
C
[ DRAW TICKS OM THE X-AXIS
37 DO 40 I=ITICK(1),1,-1

XPOINT=MINC1)+XINC(1)*(I-1)
XLOC=XINC(1)#(I-1)/5CALE(1)
CALL PLOT(XLOC,0.0,3)
CALL PLOT(XLOC,-.1,2)
X=XLOC-(ISIG(1)%0. 075) '
CALL NUMBER(X,-.25,.15,XPOINT,0.0, IDEC(1))
&0 CONTINUE
i
G DRAY Y-AXIS
Y=WIDTH(2)
CALL PLDT(0.0,0.0,3)
CALL FLOT(0.0,Y,2)

C
C LABEL THE I-AXIS
Y=WIDTH(2)+0.3
X=.1
" DO 64 I=1,46 :
IF(YLABEL(I).NE.”}’) GO TO m
Y=Y~.2
X=.1
GO TO 44
61 CALL SYMBOL(X,Y,0.15, YLRBEL(I) 0.0,1)
X=X+0.15
64 CONTINUE
C
e DRAW TICKS ON THE Y-AXIS
45 DO 70 I=ITICK(2),1,-1

YPOINT=MIN(2)+XINC(2)*(I-1)
YLOC=XINC(2)#(I-1)/SCALE(2)

CALL PLOT(0.0,YLOC,3)

CALL PLOT(-.1,YLOC,2)

Y=YLOC-.03

X=I81G(2)¢-0.15-0.1

CALL NUMBER(X,Y,.15,YPOINT,0.0,IDEC(2))

, A;.l7'



70 CONTINUE

A S i

> CALCULATE BASELINE; POINT WHERE (0,0) WOULD PLOT
XZERO=MIN(1)/SCALE(1)
YZERO=MIN(2)/§CALE(2)

C

G HOVE PEN TO START OF LINE
DO 90 LINE=1,LINES
X=DATA(1,1,LINE)/SCALE (1)~XZERD
Y=DATA(1,2,LINE)/SCALE(2)-YZERO
CALL PLOT(X,Y,3)
IF(POINT(LINE}.LE.1) GO TO 80,

C e

G DRAW A LINE
DO B0 I=2,POINT(LINE)
X=DATACI,1,LINE) /SCALE(1)-XZERD
Y=DATA(I,2,LINE)/SCALE(2)~YZERD
CALL PLOT(X,Y,2)

80 CONTINUE

20 CONTINUE

C

> PUT LABEL TO THE RIGHT OF EACH LINE

- .

C FIND ENDPOINTS OF LINES . . -

IF(LINES.EG.1) GO To 140
DO 100 LINE=1,LINES
TEND(LINE)=1
ISORT (LINE)=LINE
IF(POINT(LINE).LT.2) GO TO 135
DO 100 IBUBLE=2,POINT(LINE)
IF(DATA(IBUBLE, I LINE).GT. DATA(IEND(LINE) 1,LINE))
1 IEND(LINE)= IBUBLE
100 CONTINUE
C
¥ SORT ENDPOINTS DF LINES 50 LABELS UILL APPEAR IN THE RIGHT ORDER
110 IBUBLE=0 ;
IDONE=1
120 IBUBLE=IBUBLE+1
JBUBLE=IBUBLE+1
ILINE=ISORT (IBUBLE) Pt
JLINE=ISORT (JBUBLE)
YI=DATA(TEND(ILINE),2,ILINE)
YJ=DATACIEND (JLINE},2,JLINE)
IF(YI.LE.YJ) GO TO 130
G
C SWITCH FOINTERS (USE JPDINT AS TEHPDRARY STBRAGE)
JPOINT=ISORT(IBUBLE)
ISORT(IBUBLE)=ISORT(.JBUBLE)
ISORT(JBUBLE)=JPOINT
IDONE=0
130 IFC(JBUBLE.LT.LINES) 60 TO 120



G
C
140

143
130
C

132

139
160
161

1462

145
170
180

IF STILL OUT OF ORDER RETURN FOR ANOTHER PASS
IF(IDONE.EG.O) GO TO 110

X=WIDTH(1)+,75

YJ=0.0 _

DO 150 IBUBLE=1,LINES

LINE= ISORT(IBUBLE)

Y= DATA(IEND(LINE),~,LIHE)/SCALE(°)-YZERO 0.1

CHECK FOR: OVERWRITE
IF(IBUBLE.EQ.1) 6O TO 140
JBUBLE=IBUBLE-1
JLINE=ISORT(JBUBLE)

MOVE LABEL UP IF IT WILL DUERURITE PREVIOUS LABEL
YJ=Y-YJ

IF(YJ.6T.0.2) GO TO 140

Y=Y+0.2-YJ

PUT LABEL NEXT TO ENDPOINT .
IF(LABEL(LINE,1).EQ." “) GO TO 145

CALL SYHBOL(UIDTH(1) Y,0.15,LABEL(LINE,1),0.0,3)
IF(LABELC(LINE,2).EQ." ‘) 60 T0 145

CALL. SYHBOL(X ¥,0.15,LABEL (LINE, Y,0.0;S)

YJ=Y ' '
CONTINUE

- PUT TITLE UNDER GRAPH

Y=TITLEY-0.2

. X=TITLEX

DO 155 I=1,50 ‘
IF(TITLE(I) NELT}) 60 T0 152

X=TITLEX

Y=Y-0.25
GO TO 1355

. CALL SYHBOL(X Y,0.2,TITLECI), O, 0 1
X=X+0.2

CONTINUE

CTYPE 161 / | | .
FORMAT(* TYPE YES IF YOU ARE FINISHED VITH THE’,/

1,7 DATA JUST GRAPHED. TYPE NO IF YOU WISH TO/,/
2,7 USE IT AGAIN. CLEAR DATA?”,$) ,
ACCEPT 162,ANS

FORNAT(AZ)

IF(ANS.EQ.’ND’) 60 TO 1465

IF(ANS.NE.’YES") GO TO 140

LINES=0

RETURN 1

TYPE 180

FORNAT(” THERE ARE NO LINES TO PLOT")

RETURN 1



190
200

G

e

C
0
l’o
390

33

36

G
40

TYPE 200

FORMAT(” WIDTH IS T0O SMALL. PLEASE CORRECT )
RETURN 1

END

PROVIDE USER INSTRUCTIONS AT VARIOUS POINT" OF THE PROGRAM

SUBROUTINE HELP($,MATCH,LEVEL)

HATCH=1
60 TO ¢20,40,80,100,110,120,130,140,150,160,170,180,190
1,200,40,210,230,250,270,290) LEVEL

IF LEVEL = 0, NO MORE INFORMATION IS5 AVAILABLE
TYPE 10

FORMAT(” THERE IS5 NO NORE INEORMATION AVAILABLE”
1,” FOR THIS SECTION.” )

RETURN 1

KODEL HAS NOT YET BEEN CALLED

TYPE 30 S

FORKAT(* THIS PROGRAN.CONTAINS A NUNBER OF SUBPROGRAMS’

1,7 TO PERFORN-SPECIFIC TASKS.”,/,’ 10 USE ONE

2)“TYPE THE KEYWORD FOR.THAT UNIT.

3,7/, KEYWORD,T20, FUNCTION’ . '

4,7, HELP",Ti4, INFORMATION ABOUT A PARTICULAR GUESTION’

5./.- WODEL ,T14,”SET PARAMETERS FOR BRAKING’

5. AND COUPLING HODEL”

6,/,° CHANGE’,T14, CHANGE SPECIFIC PARAMETERS IN THE MODEL-
70707 SOLVE”,T14,°SOLVE FOR AVAILABLE DOLLARS PER CAR’

8, AND STORE THE RESULTS”

9,7, GRAPH’,T14,/PLOT THE DATA IN THE FILE”

1,/,° PRINT’,T14,7PRINT THE DATA IN THE FILE®

2,/, LIST/,T14,”THE PARAMETERG AND THEIR VALUES IN THE MODEL”
3,7, DELETE-,T14,”REMOVE ONE OR MORE LINES FRON THE DATA FILE-
4,/,” CREATE®,T14,”ENTER A LINE INTO THE FILE’,//)

TYPE 35

FORMAT(/,” THIS PROGRAN WILL NOV AUTOMATICALLY ENTER MODEL

6,° AND THEN LIST.”,/,” YOU CAN THEN USE CHANGE TO CORRECT,

7° ANY ERRORS. THEN TYPE SOLVE FOLLOWEDB”,/,” BY PRINT OR GRAPH.-
B,/,” NOTE THAT. PRINT. AND GRAPH WILL QUTPUT ALL THE SOLUTIONS’
9,/,* MADE UF TO THAT TIME, PARTICULAR SOLUTIONS CAN BE RENOVED’
t,” WITH DELETE.”77)

CALL MODEL($36, IMATCH,LEVEL)

LEVEL=2

RETURN 1

INSTRUCTION:HELP

TYPE 30
TYPE 350

A-20



50 FORMAT(” IF THERE ARE ANY PARAMETERS THAT NEED TO”
1,7 BE CHANGED TYPE CHANGE,’,/,” OTHERVISE TYPE SOLVE.’
2,/,7 YOU WILL BE ASKED FOR A LABEL THAT VILL~
3,7 BE PRINTED NEXT TO THE DATA JUST’,/,” OBTAINEDR.’
4,7 THEN YOU MAY CHANGE THE PARAMETERS TO CONSTRUCT A NEW’
3,/,7 MODEL. THERE MAY BE UP’
6,7 TO TEN LINES ON THE 6RAPH.’)

LEVEL=0
RETURN 1
G
: LIFETIME OF THE ASSET (MODEL,CHANGE)
60 TYPE 70 :
70 FORMAT(” THE PEPRECIATION SCHEDULE IS BASED ON-

1,° THE LIFETIME ASSIGNED TO THE ~,/,’ EQUIPMENT,.”
2,7 YOUR ANSWER SHOULD BE AN INTEGER BETWEEN 1 AND 99.7)

RETURN 1
G
G TIME HORIZON
80 TYPE 90 ’
99 FORMAT(” THE FIRST CASH FLOU WILL BE ASSUNED TO BE’

1,7 IN YEAR ONE. YOURZ,/,’ RESPONSE SHOULD BE BETUEEN 1t AND 26.~
2, CASH FLOWS OCCURING AFTER THIS -
1,7/, LINIT WILL BE IGNORED.”)

RETURN 1
G
¢ COMPATIBLE
100 TYPE 10 ]
RETURN -1
110 TYPE 10
RETURN 1
120 TYPE 10
RETURN 1
130 TYPE 10
RETURN 1
140 TYPE 10
RETURN 1
150 TYPE 10
RETURN 1
160 TYPE 10
RETURN 1
170 TYPE 10
RETURN 1
180 TYPE 10
RETURN 1
190 TYPE 10
RETURN 1
200 TYPE 10
RETURN 1

210 TYPE 220

220 FORMAT (- THESE RATES REFER TO THE MAXINKUM AND NINIMUN-
1,7 RATES TO BE USED IN’,/,” PLOTTING DOLLARS VERSUS‘
2,7 DISCOUNT RATE.”)
RETURN 1

A-21



230
240

250
260

270
280

290
300

10
20

30
40
30

60

70
80
C

G
e

TYPE 240 :

FORMAT(” TYPE LIST FOR A LIST OF PARAMETERS. THEN’

1,7 TYPE THE KEYWORD ‘OF THE’,/,” PARAMETER YOU WISH’ -

2,7 TO CHANGE. WHEN YOU ARE FINISHED CHANGING, TYPE STOP. ")
RETURN 1

TYPE 260

FORMAT(” AFTER X TYPE THE VALUE YOU WISH TO REFER TO THE®
1,7 X-COORDINATE OF A POINT",/,” ON THE LINE. ROTE THAT THE’
2,7 POINTS WILL BE CONNECTED IN THE ORDER -

1,/,7 YOU ENTER THEM.?) oo

RETURN 1

TYPE 280 = o

FORMAT(” ENTER THE LINE NUHBER (AS LISTED AFTER TYPING’

1,7 PRINT) CORRESPONDING TO“,/,” THE LINE YOU WISH TO DELETE"

2,7, TYPE STOP WHEN FINISHED.’)

RETURN 1

TYPE 300

FORMAT(” THE TITLE WILL APPEAR ON THE GRAPH. YOU CAN SELECT”
1, SELECT THE LOCATION’,/,” RELATIVE TO THE AXES AND’

2,” MORE THAN ONE ‘LINE MAY BE USED "

RETURN 1

END

LABEL THE LAST LINE GENERATED
SUBROUTINE LABL($,HATCH)

COMNON LINES,DATA(26,2,10),POINT(10),LABEL(10,2)
INTEGER POINT

HATCH=1

TYPE 20

FORMAT(* LABEL (NAXIMUM 10 CHARACTERS):”,$)
ACCEPT 30,LABEL(LINES,1),LABEL (LINES,2)
FORMAT(245)

TYPE 50,LABEL(LINES,1),LABEL(LINES,2)
FORMAT(1X,245,5X,“15 THE LABEL CORRECT?,$)
ACCEPT 40,ANS

FORMAT(AS)

IF(ANS.EQ. “NO“] GO TO 10

IF(ANS.NE.”YES’) 60 TO 40

IF(LINES.NE.1) TYPE 70,LINES

FORKAT(’ THERE ARE NOW *,12,” LINES ON THE GRAPH.)
IF(LINES.EQ.1) TYPE 80

FORMAT(” THERE IS NOV 1 LINE ON THE GRAPH.”)
RETURN 1

END

A-22
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20

22
23

49

30

LIST THE PARAMETERS AND THE CURRENT VALUE OF EACH
SUBROUTINE LIST($,HATCH)

COMMON LINES DQTA(°6,h,10) POINT(10) ,LABELC10, 2),WIDTH(2)
1,YLABEL(46) ,XLABEL(2),LINIT,ICOMP,X,NCAR; ATTRhT HATINF
2,LABINF,LABORS,LDU,HIGH,PhYSTP,FRAC,FRIDT,TAXRAT,UPAYRT
3,SCHED(49),SNSUP,0INF,METHOD,LIFE,TECH, SAVL(50) ,08AV(50)
4,IDEX1,IDEX2

REAL NCAR,MATINF,LABINF,LABORS

INTEGER POINT,YEAR,HIGH,LOW,PAYSTP

MATCH=1

TYPE 10

FORMAT(" VARIABLE’,T37, KEYWORD",T535, CURRENT VALUE")

TYPE 20,LINIT,ICOMP,NCAR,ATTRAT,FRAC,FRIDT,TAXRAT,UPAYRT, TECH
FORMAT(” NUMBER OF YEARS IN ANALYSIS®,T38, LIMIT?,T63,12,/
1, YEARS BEFORE SYSTEM IS COMPATIBLE",T38, CONPATIBLE",T63,12,/
2,” NUMBER OF CARS”,T38, NUMBER”,T35,F14.3,/

3,7 ATTRITION RATE/, 738, ATTRITION',T35,F14.3,/ .

4,7 NEW COST OF EQUIPNENT,T38, FRACTION’,T55,F14.3,/

5,7 INVESTMENT TAX CREDIT",T38,~ INUESTHENT’ T55 F14.3,/

6,7 TAX RATE-,T38, TAX",T53,F14.3,/

7,7 LOSS TO UNION‘,T38,- UNIDN TSJ'F14 3y/

8,7 EXPECTED LIFETINE OF THE TECHNDLOBV’,TJB “TECH”, T33,F14.3)
IF(IDEX1 .EQ. 0) GO VO 27

TYPE 21

FORMAT(“ LABOR SAVINGS’,T3B,’SAUINGS )

b0 22 I=1,LINIT

TYPE 23,I,5AVL(I)

CONTINUE ’

FORMAT(TB,“ YEAR",I3,T55,F14.3)

TYPE 24,PAYSTP

FORMAT(“ YEARS SAVINGS ARE LOST TO UNION-,T38,°LOSE~,Té3, 12,/
1,7 OTHER SAVINGS,T38, 0THER")

Do 25 I=1,LIMIT

TYPE 26,1,0800(!)

CONTINUE

FORMAT(T8, * YEAR",I3,T35,F14.3)

60 10 29

TYPE 28,LABORS,PAYSTP,SNSUP

FORMAT(” LABOR SAUINGS ,T38,”SAVINGS”,T55,F14.3,/

2,7 YEARS SAVINGS ARE LOST TO UNION- T38,’LOSE’ Té3,12,/
7,7 OTHER SAVINGS‘,T38, OTHER",T35,F14.3)

TYPE 30,MATINF,LABINF 0INF

FORMAT(” INFLATION:z’,738,~ INFLATIUN’,/

4,78, MATERIALS",T35,F14.3,/

3,78, “LABOR",T55,F14.3,/.

6,78, “OTHER,T55,F14. 3)

TYPE 40,L.0V,HIGH,LIFE

FURHAT(' NINIHUH INTERNAL RATE OF RETURN’ y 738, 'RATES ", 163,12,/
1,7 MAXIMUM INTERNAL RATE OF RETURN” 738, RATES’,T63 12,7
2,7 DEPRECIATION’,T38, DEFRECIATION’,/

3,78,7 LIFETINE OF ASSETS’ T63,12,/, BX $)

IF(HETHOD.E0.1) TYPE 50

IF(METHOD.EG.2) TYPE 60

IF(METHOD.ER.3) TYPE 70

FORMAT(” STRAIGHT LINE~,%)



-60
70

80

90

10

SO0

FORMAT( DOUBLE DECLINING .BALANCE’,$) -
FORMAT(“ SUN OF YEARS DIBITS $)

TYPE 80 - -

FORMAT (- uDEER[CIATIDN USED.’)

TYPE 90,XLABEL(1) ,XLABEL(2), (YLABEL(I),I=1,44)
FORMAT(” THE AXES ARE LABELED AS FOLLOWS:”,/
1,7 X-AXIS: 7,2A5,/,” Y-AXIS: ‘,46A1,/,20X, KEYWORD IS AXES”)
RETURN 1
END

SUBROUTINE. LOOKCIMATCH,ANS,LEVEL) - ,

COMMON LINES,DATA(26,2,10) ,POINT(10),LABEL(10,2),0IDTH(2)
1,YLABEL (46), XLABEL(2),LINIT,ICOMP,X,NCAR, ATTRAT HATINF
2,LABINF,LABORS,LOU,HIGH, PAYSTP FRAL FRIBT TAXRAT y UPAYRT,
SSCHED(49) SNSUP OINF HETHOD LIFE TECH 5AVL(50), OSAU(SO)
4,I1DEXT, IDEX2 C

REAL NCAR NATINF,LABINF, LABDRS

INTEGER PUINT YEAR HIGH,LOW, PAYSTF

HATCH=1

IF(ANS.EQ."CREAT") CALL CRE($10 INATCH)

IF(ANS.EQ. GRAPH’) CALL GRA($10,INATCH)
IF(ANS.EQ.“CHANG”) CALL CHANG('IO,IHATCH)
IF(ANS.EQ.”DELET”) CALL DELET($10,IMATCH)
IF(ANS.EQ.“PRINT-) CALL PRINT($10,IMATCH)
IF(ANS.EQ."SOLVE”.AND. IDEX1 .E@. 0) CALL SOLVE($10, IMATCH)
IF(ANS.EQ.”SOLVE”.AND. IDEX1 .EOQ. 1) CALL VARIA($10,IKATCH)
IF(ANS.EQ.“SOLVE") CALL LABL($10,IMATCH)
IF(ANS.EQ.“HELP“) CALL HELP($10,IMATCH,LEVEL)
IF(ANS.EQ.7LIST”) CALL LIST($10,INATCH)
IF(ANS.EQ.”TRACE") CALL TRACE

IF(ANS.EQ.”NULL’) IMATCH=1

IF(ANS.EQ. "MODEL") CALL MODEL($10,IMATCH,LEVEL)

RETURN

ANS="NULL~

IMATCH=1

RETURN

END

CONSTRUCT A SET OF PARAMETERS FROM SCRATCH

SUBROUTINE MODEL($,MATCH,LEVEL)

COMMON LINES,DATAC26,2,10),POINT(10),LABEL(10,2),WIDTH(2)
1, YLABEL(46) ,XLABEL(2),LIMIT,ICONP,X ,NCAR,ATTRAT,MATINF
2,LABINF,LABORS,LOM,HIGH,PAYSTF,FRAL,FRIDT, TAXRAT,UPAYRT,
3SCHED(49) SNSUP OINF HETHOD LIFE TECH bAVL(SO) OSAV(SO)
4,IDEXY, IDEX2 ‘

REAL NCAR HATINF LABINF, LABORS

INTEGER POINT YEAR HIGH,LOW,PAYSTP

MATCH=1

A-24
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21
2
23
24
23
24
27
28
9
30
31
32
33
34
K]
G

¥
100
110

120

130

140

1350 .

191

1

TYPE HEADING

TYPE 1

FORMAT(” THIS IS A MODEL TO ESTIMATE THE AMOUNT THAT CAN‘,/
1,7 BE SPENT PER FREIGHT CAR FOR ADVANCED BRAKING/,/

2,7 AND COUPLING.")

60 70 21

ERROR FROCEDURE

REREAD 12,ANS

INATCH=0

CALL LOOK(IMATCH,ANS,LEVEL)

FORHAT(AS)

IFCIMATCH.EQ.O0) TYPE 11

FORMAT(~” PLEASE USE ONLY 1 TO ¢ 0,+, y+ IN YOUR RESPONSE.”,/
1,7 TYPE HELP FOR MORE INFORMATION.") '

60 TO (21,21,21,21,22,23,24,25,26,27,28,29%, 30 31,32,38)
1, (LEUEL+1)

TYPE Iy LEVEL

FORMAT(” THERE HAS BEEN AN ERROR. LEVEL=",I2)

RETURN 1 :

GO TO THE NEXT DUESTIDN
60 TO 400

60 TO 430

GO TO 480

60 TO 520

60 TO 550

60 TO 450

GO TO 690

GO TO &30

60 TO0 470

G0 TO 410

60 TO 580

60 T0 720

60 TO 100

CALL LIST($35,IKATCH)
RETURN 1

CONPUTE DEPRECIATION SCHEDULE-

TYPE 110 : '

FORMAT(” WHAT IS THE DEPRECIATION LIFETIKE OF THE ASSET?”,$)
LEVEL=13 :
READ(S,120,ERR=10) LIFE

FORMAT(I3)

IF(LIFE.GEL1) GO TO 140

TYPE 130

FORMAT(” THE LIFETINE MUST BE ONE OR MORE. PLEASE REENTER )
60 TO 100

TYPE 150

FORMAT(- WHICH HETHOD OF DEPRECIATION DO YOU UANT 10 USE?",/
1,7T10,” STRAIGHT,725, -STRAIGHT LIRE”

2,/,T10,’ DDUBLE“,TQS,’-DOUBLE DECLINING BALANCE~

3,/,710,7 SUM",T25,7-5UM OF YEARS DIGITS’,/,” METHOD:’,$)
ACCEPT 151 ,ANS :

FORHAT(AS)

IF(ANS.EQ.“8TRAI") GO TO 170

IF(ANS.EG. DOUBL") GO TO 190

IF(ANS.EQ. 5UK") GO TO 240



0 PRINT ERROR HESSAGE SINCE ENTRY COULD NOT BE IDENTIFIED
TYPE 140
160 FORMAT(’ PLEASE TYPE STRAIGHT,DOUBLE, OR SUK~)
60 TO 140
»
e STRAIGHT LINE KETHOD
170 HETHOD=1
10 180 I=1,49
SCHEDCI)=1.0/FLOAT(LIFE)
IF(1.6T.LIFE) SCHED(I)=0.0
180 CONTINUE
60 T0 300
C
0 DOUBLE DECLINING BALANCE METHOD
C
£ RATE OF DEPRECIATION IS TWICE THAT OF STRAIGHT LINE METHOD
190 METHOD=2
PERC=2.0/FLOAT(LIFE)
BALANC=1.0
DO 220 I=1,48
SCHED (1) =BALANC#PERC
220 BALANC=BALANC-SCHED(I)
SCHED (49 )=BALANC
0 TD 300

G SUN OF YEARS DIGITS METHOD
240 HETHOD=3
SUN=(LIFE**2+LIFE)/2
B0 250 I=1,49
SCHED(I)=FLOATC(LIFE~I+1)/SUM
IF(I.6T.LIFE) SCHED(I)=0.0
230 CONTINUE

GO TO 100
C
G SHOW SCHEDULE
300 SUM=0.0

TYPE 310

310 FORMAT( YEAR FRACTION WRITTEN OFF IN THAT YEAR®)
DO 330 I=1,49
TYPE 320,1,5CHED(I)
320 FORMAT(2X,I12,5X,F5.3)
330 SUN=SUM+SCHED(I)
© TYPE 340,SUM
340 FORMAT(/,” TOTAL=",F5.3,//)
60 10 34,
C
¢ CHANGE TIME HORIZON
400  TYPE 410
410 FORNAT( ‘FOR HOW:MANY YEARS SHOULD THE CASH FLOWS’,
17 BE CALCULATED?,$) ,
LEVEL=3
READ (5,420, ERR=10) LINLT
420 FORWAT(I3)
IF(LINIT.LT.1) GO TO 450
IF(LIKIT.GT.50) GO TO 450

60 TO 22
p




W CHANGE THE YEAR FLEET BECOMES COMPATIBLE

430 TYPE 440

440 FORMAT(” HOW MANY YEARS BEFORE THE SYSTEM BECOMES”
1,7 COMFPATIBLE?",$)
LEVEL=4
READ (5,420,ERR=10) ICOMP
IF(ICOMP.LE.Q) GO TO 470
IF(ICOMP.GE.50) GO TO 470
G0 TO 23

450 TYPE 460

4460 FORHAT( YEAR WUST BE BETUEEN 1 hND 50, PLEASE REENTER.")
G0 TO 400

470 TYPE 440
G0 TO 430

»

(: NUKBER OF CARS IN THE SYSTEM

480 TYPE 490

490 FORMAT(” HOW MANY CARS ARE IN THE SYSTEN?",$)
LEVEL=3
READ (5,500,ERR=10} NCAR

300 FORMAT(E10.0)

: IF(NCAR.GT.0.0) GO T8 24

TYPE 510
w10 FORMAT(" THERE HAS TO BE MBRE THAN ZERO CARS ’)
‘ GO TO 480
C
- ATTRITION RATE

w20 TYPE 530
%30 FORMAT(” WHAT IS THE EXPECTED LIFETIME OF THE ChRS’ v $)
LEVEL=6
READ (G,300,ERR=10) ATTRAT
IF (ATTRAT LHE. 0.0) ATTRAT=1.0/ATTRAT
IF(ATTRAT.GE.0.0.AND.ATTRAT.LE.1.0} GO T0 f00 -
TYPE 540
40 FORMAT(” THE EXPECTED LIFETIHE OF THE CARS KUST BE” /,
1 7 GREATER THAN OR EQUAL TO ZERO.*)
G0 TO 520
¢
" ORIGINAL COST AS FRACTION OF NEW COST
230 TYPE 560
940 FORMAT(” WHAT FRACTION OF RETROFIT COST IS REQUIRED FOR”,/
1,7 NEW PRODUCTION (PER CAR)?',$)
LEVEL=7
READ (5,500,ERR=10) FRAC
XFRAC=FRAL#100,0
TYPE 570,XFRAC
170 FORMAT(” FRACTION=',Fb.1,7%’)
TYPE 571
w7 FORMAT(“ IS THIS CORRECT?",$)
ACCEPT 151, XFRAC
IF(XFRAC.NE.”YES”) 60 TO 350
G0 TO 26
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£
380
%90

600

C
i
410
420

C
(:
630
640

("
G
%90
655

636

637
660

FRACTION DEDUCTIBLE FOR INVESTNENT TAX CREDIT
TYPE 590
FORMAT(" WHAT FRACTION OF INVESTNENTS ARE DEDUCTIBLE FOR‘,/
1,7 INVESTMENT TAX CREDIT?”,$)
LEVEL=13
READ (5,500,ERR=10) FRIDT
IF(FRIDT.GE.0.0) 60 TO 32
TYPE 600
FORMAT(’ FRACTION CANNOT BE LESS THAN ZER0.")
60 TO 580
\

TAX RATE

TYPE 420

FORMAT(” WHAT IS THE TAX RATE FOR THE RAILROAD INDUSTRY?",$)
LEVEL=12

READ (5,500,ERR=10) TAXRAT

IF(TAXRAT.6T.1) TAXRAT=TAXRAT/100.

60 T0 3N

UNION PAYOFF RATE

TYPE 440

FORMAT(” WHAT FRACTION OF LABOR SAVINGS ARE PAID’
1,7 TO THE UNION?’,$)-

LEVEL=10

READ (5,500,ERR=10) UPAYRT

IF(UPAYRT.GT.1.) UPAYRT=UPAYRT/100.

60 TO 29

SAVINGS SUBJECT TO UNION

TYPE 4535

FORMAT(" TYPE YES IF YOU WANT TO ENTER LABOR SAVINGS-,/
1, < THAT IS SUBJECT TO UNIDN PAYOFF ON A YEAR BY <,/
2, 7 YEAR BASIS. TYPE NO OTHERWISE: ~,$%)

LEVEL=8 AT :

ACCEFT 6354,ANS

FORMAT(AD)

IDEX1=0

IF (ANS .E@. ‘NO") GO TO 657

IF (ANS .NE. “YES”") 60 TO 630

CALL NEW(SAVL,LIMIT,IDEX1)

60 TO 27

TYPE 460

FORKAT(” WHAT 18 THE LABOR SAVINES PER YEAR THAT 157,/
1,7 SUBJECT TO UNION PAYOUT?/,$)

READ (5,3500,ERR=10) LABORS

60 10 27



C SAVINGS NOT SUBJECT TO UNION PAYOFF
470 TYPE 480
480 FORMAT(/ TYPE YES IF YOU WANT TO ENTER SAVINGS®,
1,7 THAT IS NOT SUBJECT TO UNION PAYOFF ON A YEAR BY <,/
2,” YEAR BASIS.”,/
1,7 TYPE NO OTHERVISE: ~,$)
LEVEL=11
ACCEPT 456,ANS
IF(ANS LEQ. “NO*) 60 TO 673
IF(ANS .NE. “YES’) 60 TD 670
CALL NEW(0SAV,LIMIT,IDEX2)
IF(IDEX1.EG.1)60T0 30
IDEX1=1
DO 471 I=1,ICOMP
671 SAVL(1)=0.0
J=1+1C0MP
DO 672 I=J,LINIT
672 SAVL (I)=LABDRS
GOTO 30
673 TYPE 481
481 FORMAT(~ UHAT IS THE ARNUAL snv:nss NOT SUBJECT TO UNION-,/
1, 7 PAYOUT? -,$)
READ (5,500,ERR=10) SNSUF
IF(IDEX1.ER.0)60 T0 30
IDEX2=1
DO 482 I=1,1CONP
682 0SAV(1)=0.,0
J=ICOMP+1
DO 683 I=J,LIMIT
483 OSAY (1) =5NSUP
GOTO 30
C
' STOP PAYING OFF UNION
690 TYPE 700 ‘ . :
700 FORMAT(“ FOR HOW MANY YEARS WILL SAVINGS BE PAID TO THE UNION?/
1,$) S B _
LEVEL=9
READ (5,420,ERR=14) PAYSTP
I=LIKIT-ICOMP
IF(PAYSTP.GE.0.0.AND.PAYSTP.LE.I) 60 TO 28
TYPE 710,LIMIT -
710 FORMAT(* THERE NUST BE BETUEEN ZERD AND *,12,” YEARS.®)
60 TO 490 '

A-29
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INFLATION RATES

TYPE 730

FORMAT(’ WHAT IS5 THE INFLATION RATE FORz,/

1,710, MATERIALS (IN PERCENT)?-,$)

LEVEL=14 ‘

READ (5,500,ERR=10) MATINF

HATINF=1+(MATINF/100.)

TYPE 740

FORMAT(~+-,710,” LABOR (IN PERCENTI?*,$)

READ (5,500,ERR=10) LABINF

LABINF=1.+(LABINF/100.)

TYPE 750

FORMAT(” 7,710, SAVINGS NOT SUBJECT TO UNION PAYOUT
1,7 (IN PERCENT)?*,$) ,
READ (5,500,ERR=100) OINF :
OINF=1.+(DINF/100.)

60 TO 33

‘@

THE EXPECTED LIFETINE OF THE TECHNOLOGY

TYFE 910

FORMAT(” WHAT 18 THE EXPECTED LIFETIME OF THE TECHNOLGY-,/
1, 7 BEING IMPLEMENTED ON THE RAILROAD SYSTEKT /,$)
LEVEL=4

READ (35,500,ERR=10) TECH

IF(TECH.GT.0.0) GO TO 25

TYPE 930

FORMAT(’ THE EXPECTED LIFETIME OF THE TECHNOLOGY MUST BE™,/,
1 7 GREATER THAN ZERO.") .

GO TO 900

END

PRINT THE LONTENTS OF DATA

SUBROUTINE PRINT($,MATCH)

COMMON LINES,DATA(26,2,10),POINT(10),LABELC10,2) ,UWIDTH(2)

1,YLABEL (44) , XLABEL(2) ,LINIT, ICOMP,X ,NCAR,ATTRAT, KATINF
2,LABINF,LABORS,LOW,HIGH,PAYSTP,FRAC,FRIDT,TAXRAT , UPAYRT
3,SCHED(49),5NSUP,OINF , HETHOD, LIFE

REAL NCAR,HATINF,LABINF,LABORS -
INTEGER POINT,YEAR,HIGH,LOW,PAYSTP

MATCH=1 -

DO 30 LINE=1,LINES

TYPE 10,LINE,LABEL(LINE,1),LABEL(LINE,2)
1,XLABEL(1),XLABEL(2), (YLABEL(I),1=1,44)
FORMAT(//,” LINE NUMBER: “,12,T20,’LABEL: /,245
1,/,8X,2A5,2X,46A1)

D0 30 I=1,POINT(LINE) \

TYPE 20,1,BATACI,1,LINE),DATACI,2,LINE)
FORMAT(1X,12,5X,F10.3,2X,F10.3)

CONTINUE

RETURN 1

END

A-30



G

M

C

]

G
C

G

GIVEN PARAMETERS FIND THE AMOUNT WHICH CAN BE SPENT PER .
CAR FOR A VARIETY OF DISCOUNT RATES. STORE THE RESULTS
SUBROUTINE SOLVE($,MATCH)

DIMENSION A(30),B(50),5TART(30),ANNUAL (50), TAXCR(SO)
1,BEPRT(50), OTHER(SO) SAVIHb(SO) '
CDNMON LINES DATA(24, 2 10},FOINT(10}, LABEL(IO 2) UlDTH(’)
1,YLABEL(46), XLABEL(Z) LINIT ICONF, X NCAR, hTTRAT HATINF
2,LABINF, LABORS Low, HIBH PAYSTP FR&C, FRIDT TAXRAT UPAYRT
1, SCHED(49) SNSUP DINF HETHOD LIFE TECH SﬁUL(uO) OSAV(SO)
4,IDEXT, IBEX2

REAL NCAR,HATINF, LABINF LABORS

INTEGER POINT YEAR,HIGH,LOV,FAYSTF

HATCH=1 :

COMPUTE CASH FLOWS FOR EACH YEAR, PER DOLLAR OF RETROFIT CDST
ISTP=PAYSTP+ICONP

TAXCR(1)=0.0

IF(LINES.GE.10) GO TD 310

LINES=LINES+1

D0 100 YEAR=1,LINKIT

IF SYSTEK NOT CONPATABLE THERE IS A START-UP COST
START(YEAR)=0.0

IF(YEAR.LE.ICONP) START(YEAR) (1/FLOAT(ICOMP)-ATTRAT) #NCARs
T (MATINF**(YEAR-1))#-1

ANNUAL EXTRA COST OF ADV. BRAKING & COUPLING
IF(YEAR.LE.TECH)ANNUAL(YEAR) = FRAC*ATTRAT*NCAR*
T(MATINF#*+(YEAR-1))*-1

IF(YEAR.GT. TECH)ANNUAL(YEAR)—FRAC*(1/TELH)*NCAR*
T(MATINF**#(YEAR-1)) -1

TAX CREDIT ODNE YEAR AFTER INVESTMENT
IF(YEAR.EG.1) GO TO 40
TAXCR(YEAR)=(START(YEAR-1) +ANNUAL (YEAR-1)) $FRIDT#- l

DEPRECIATION TAX CREDIT

DEPRT(YEAR)=0.0

IF(YEAR.LT.2) 60 TO 35

DO 50 I=1,YEAR-]

DEPRT(YEAR) DEPRT(YEAR)- TAXRAT#(START(YEAR I)+ﬁNNUAL(YEAR I
1%SCHED(I)

LABOR SAVINGS

SAVING(YEAR) =0.0

UNION=1.0

IF{YEAR.LE.ISTP) UNION=1.0-UPAYRT :
IF(YEAR.GT.ICOMP) SAVING(YEAR)=LABORS#*(1,0~-TAXRAT)*UNION
1#(LABINF+*(YEAR-1))
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SAVINGS NOT SURJECT TO UNION PAYOFF
OTHER(YEAR)=0.0
IF(YEAR.GTICONP) OTHER(YEAR) SNSUP& (1. ~-TAXRAT)*(OINF+*(YEAR~1))

FIND SUM OF PER COST CASH FLOWS
ACYEAR)= START(YEAR)*AHNUAL(YEAR)#TAXCR(YEQR)+DEPRT(YEAR)

FIND SUM OF FIXED FLOUS

B(YEAR)= SAVING(YEAR)+OTHER(YEAR)

CASH(FLOWS IN YEAR = AX+B UHERE X=COST OF RETROFITTING ONE CAR
CONTINUE

FIND PRESENT VALUE OF A AND B FOR ALL DISCOUNT RATES
DO 300 I=LOW, HIGH

SUNA=0.0 '

SUNB=0.0

R=1.0+FLOAT(I)/100.0

DO 200 YEAR=1,LINIT

FACTOR=R##(YEAR-1)

SUMA=SUHA+A(YEAR)/FACTOR

SUMB= SUHB#B(YEAR)/FACTOR

CONTINUE

FILE RESULTS
ROW=I-LOW+1
DATA(ROW,1,LINES)=]
XX=0.0-5UKB/SUMA
DATA(ROW,2,L INES) =XX
IF(I.EQ.12) XY=XX
CONTINUE A
POINT(LINES)=HIGH-LOWH1

COMPUTE PAYBACK PERIOD

CUNE=0.0

DO 400 I=1,LINMIT
CUME=CUKE+XY#A(1)+BCT)
IF(CUHE.GE.0.0) 6O TO 410
CONTINUE

TYPE 405

FORMAT(* PAYBACK NOT REACHED.”)
RETURN .

TYPE 420,1

FORMAT(’ PAYBACK REACHED ~,12,“ YEARS AFTER START-UP.)
RETURN

RETURN

TYPE 320

FORMAT(” DATA FILE IS FULL.)
RETURN 1 : .

END
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SOLVE WITH VARIABLE CASH FLOWS

SUBROUTINE VARIACS,MATLH)

DIMENSION A(30),B(50),5TART(50) ,ANNUAL(50),TAXCR(50)
1,DEPRT(50), SAUING(SO) UTHER(SO)

CDHMDN LINES,DhTA(’é,h,10) POINT(10),LABEL(10,2),8IDTH(2)
1,YLABEL(46) ,XLABEL(2),LIKIT,ICOMP,X,NCAR, ATTRAT NATINF
2,LABINF,LABDRS,LDU,HIGH,PGYSTP,FRQC,FRIDT,TAXRAT,UPAYRT
1,5CHED(49),5NSUP ,0INF,METHOD,LIFE, TECH,SAVL.(50),08AV(50)
4,1DEX1,IDEX2

REAé NCAR,MATINF,LABINF ,LABORS

INTEGER POINT,YEAR,HIGH,LOW,PAYSTF

MATCH=1

CORPUTE CASH FLOWS FOR EACH YEAR, PER DOLLAR OF RETROFIT COST

TAXCR(1)=0.0
IF(LINES.GE.10) GO TO 310
LINES=LINES+!

DO 100 YEAR=1,LINIT

IF SYSTEN NOT CONFATABLE THERE IS A START-UP COST
START(YEAR)=0.0

IF(YEAR.LE.ICOMP) START(YEAR)=(1/FLOATCICONP) ATTRAT)#NCAR*

T(HATINF++(YEAR-1))%~1

ANNUAL EXTRA COST OF ADV. BRAKING & COUPLING
IF(YEAR.LE.TECH)ANNRUAL(YEAR) = FRAC*ATTRAT*NCRR* _
T(MATINF++(YEAR-1))*~1
IF(YEAR.GT.TECH)ANNUAL(YEAR)=FRAC#(1/TECH)*NCAR*
T(HATINF*%(YEAR-1))%-1

TAX CREDIT ONE YEAR AFTER INVESTMENT
IF(YEAR.EQ.1) GO TO 40
TAXCR(YEAR)={START{YEAR-1) +ANNUAL (YEAR-1) ) sFRIDT:#~1

DEPRECIATION TAX CREDIT
DEPRT(YEAR)=0.0
IF(YEAR.LT.2) 60 TO 55
pe 50 I=1,YEAR-1

DEPRT (YEAR)=DEPRT{YEAR)-TAXRAT¢(START (YEAR-I)+ANNUAL (YEAR-I))

1%GCHED(I)

LABOR SAVINGS

UNION=1.0

IF(YEAR.LE.PAYSTP) UNION=1.0-UPAYRT
SAVING(YEAR)=SAVL(YEAR)#(1.0-TAXRAT) +UNION
1#(LABINF*#(YEAR-1))

SAVINGS NOT SUBJECT TO UNION PAYOFF

OTHER(YEAR)=DSAV(YEAR) #(1.0~-TAXRAT)
1%(0INF#*(YEAR-1))
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FIND SUM OF PER COST CASH FLOWS ' .
ACYEAR) =5TART (YEAR)+ANNUAL (YEARD+TAXCRIYEAR) +DEPRT(YTEAR)

FIND SUM OF FIXED FLOWS
B(YEAR)=SAVING(YEAR) +OTHER(YEAR)

CASH FLOWS IN YEAR = AX+B WHERE X=COST OF RETROFITTING ONE CAR
CONTINUE : .

FIND PRESENT VALUE OF A AND B FOR ALL DISCOUNT RATES

DO 300 I=LOW,HIGH 3
SUKAT0.0

SUKB=0.0

R=1,0+FLOAT(I)/100.0 .
D0 200 YEAR=1,LINIT

FACTOR=R**(YEAR-1)

SUMA=SUMA+A(YEAR)/FACTOR

SUMB=SUNB+B(YEAR)/FACTOR

CONTIRUE

FILE RESULTS

ROV=1-LOW+1
DATACROW,1,LINES)=]
DATA(ROW,2,LINES)=-1+5UNB/SUNA
CONTINUE
POINTC(LINES)=HIGH-LOW+1
RETURN

TYPE 320 A
FORMAT(’ DATA FILE IS FULL.")
RETURN 1 B

END

THIS SUBROUTINE ALLOWS THE USER TO INFUT
VARIABLE SAVINGS INFORMATION.

SUBROUTINE NEW(SAV,YREND,IDEX) -
DIMENSION SAV(50)
INTEGER YREND
REAL LABORS

[ %]

IDEX=1
J=1

TYPE 20

FORMAT(“ TYPE THE END YEAR FOR THE RANGE TO ENTER SAVINGS: *,$)
READ(S5,30,ERR=200) K

FORMAT (12)

IF((K.GT.YREND).OR. (K.LT.J)) GOTO 200
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TYPE 30

FORMAT( DO YOU WANT TO ENTER VARIABLE SAVINGS FOR THIS RANGE? ~
1y $)

READ(5,60) ANS

FORHAT (AS)

IF(ANS.ER./YES™) GOTO 100

IF (ANS.NE."NO) GOTO 40

IFLG=1

TYPE 70,J,K

FORMAT(’ WHAT IS THE SAVINGS FROM YEAR ’,I2,” TO YEAR -,
112,77 7, %)
READ(5,80,ERR=300) LABORS

FORMAT(E10.0)

Dg 90 I=J,K

SAV(I)=LABORS

J=K+1

IF(K.LT. YREND)} 60TD 10

RETURN

IFLG=2
TYPE 119
FORMAT(T3,” YEAR”, T20, " SAVINGS)
I=J

TYPE 130,1
FORMAT(2X,12,720,$%)
READ(5,80,ERR=300)SAV(I)
I=1+1 _
IF(I.LE. K) 6OTD 120
J=K+1

IF(K.LT. YREND) GDTD 10
RETURN

ERRORS

REREAD 205, AND

FORHAT(AS)

TYPE 210,J,YREND

FORMAT(‘ THE END YEAR FOR THE SAVINGS RANGE MUST BE BETUEEN’
1 y12,74ND",12)

GOTO 10

REREAD 203, AND

TYPE 310

FORMAT(< PLEASE USE ONLY 1 TO %,0,+,-,. IN YOUR RESPONSE )
GOTO (45,120) IFLG

END
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