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ABSTRACT

Information systems analysis was done for the computeri-
zation of an existing. long range financial planning model,
in case study form. The'model, that of Lockheed Petroleum
Services Limited, was analyzed and recommendations for model
sophistication were‘made. Computerization was justified by
projected cost reduction. and several other advantages which
were judged to outweigh the disadvantages of computerization.
Implications of computerization and difficulties of information
systems analysis were described. Results of the study were the
design of a detailed algorithm and of ancillary documents
making future computer programming{ vérification, and imple-

mentation easily achievable.
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CHAPTER 1
INTRODUCTION

The problem this study is concerned with is the computer-
ization of a particular company's existing long range financial
planning model. This thesis attempts to answer several ques-
tions in the process of solving the problem; these questions
are listed below, together with the reasons for asking them.
1. What is the nature of the company? Because this is a case
study, a description ofAthe cémpany is necessary.

2. What is the nature of the company's information system?
The long range financial planningvmodel should be studied in
the context of the company's information'system.

3. What is the company's present_degree of computer use?
Computerization of the model should be more readily accepted
in an environment of present computer utili;ation.

4, What are the purposes of the model and does the model
achieve its purposes? The existence and use of the>mode1
should be justified before its computerization is justified.
5. What are the methods by which the model achieves its
purposes? The features of the model must be understood before
design of the means of its computerization.

6. Are there potential areas for improvement of the model?
The design process for means of computerization provides an

opportunity for recommendations for the future.



7. What are the adﬁantages, disadvantages, and implications
of computerization of the model? Computerizétion should be
justified - in terms of both current use of the model and also
any different use of the model expected after computerization.
8. What difficulties were encountered during the iﬁformation
systems analysis phése? Brief mention of analysis difficulties
helps explain how the-probleﬁ was finally defined.
9. 1In what form should the means for computerization be de-
signed? Documents prepared should make implementation of the
coﬁputerized model straightforward; computer output should be
easily comparable with similar output of the existing manually
processed model.

This thesis attempts to answer the above questions in
sequence, with a summary of the results appearing in the final

chapter.



CHAPTER II
CASE DESCRIPTION OF THE COMPANY
A. The Company

A brief company description is necessary. The subject
of this case study is Lockheed Petroleum Services Limited (LPS),
a wholly-owned subsidiary of the American firm Lockheed Aircraft
Cofporation. LPS was incorporated in 1969 to exploit the
technological skills of Lockheed's divisions and subsidiaries
for the petroleum industry. '"The Company is already working
toward its ultimate'goal of becoming a leader in the solution
of a broad spectrum of environmental problems related to the

nl

petroleum industry. Working from initial development at

Lockheed Missile and Space Company in California, LPS has
designed and successfully tested prototype components of a
manned atmospheric subsea system for producing and servicing

offshore o0il wells.

The Lockheed program utilizes a series of individual well-
head cellars, each with its pressure chamber capable of
supporting Lockheed service personnel in a shirt-sleeves
environment (atmospheric) for installation of wellhead
hardware, and periodic servicing. Workmen are transported
by a utility capsule, equipped with its own life support
system, which operates from a surface support vessel and
mates to the wellhead (or manifold center). Umbilicals
supply electric power and fresh air from the support ship.

luntitled company leaflet prepared in 1970 as an insert
for company brochures.



The production of the various wells flows to the manifold
centers where it is controlled and comingled. The manifold
centers also contain the controls necessary to divert
individual wells for testing. Initial production will
utilize a fixed or floating surface platform for separation,
although the manifold center will eventually accommodate
separation and pumping equipment, containing the entire
production system on the sea floor with either surface or
deep water storage, or pipelines to shore facilities.2
Certain company characteristics affect the company's

information system needs in the following ways:

1. LPS is in its initial growth stages;3 prediction is diffi-"—

cult; a sophisticated model is not yet justified.

2. LPS is an offshoot of a larger company; its reporting

requirements must be met by LPS' information system. Computer-

ization might be justified by present planning model use.

3. The company expects rapid market growth and an eventual

world-wide scale of operations. Therefore, the present infor-

mation system should be easily expandable. Computerization is

considered, because of the flexibility and economies of scale

characteristic of computer use.

B. The Company's Information System:

Description and Computer Use

This section presents observations on the company's
information system and computer use; the following section
(ITI C.) presents related conclusions and implications for the

problem of model computerization.

2L.ockheed Missiles & Space Company, Subsea Petroleum: An

Advanced Offshore Production System for Deeper Waters (Sunnyvale,

Calif., 1968), p. 4.

3As of April 1971, 63 personnel were employed.



LPS' present information system consists of a reporting -
system stipulated by the parent company. These reports can be
divided into three categories: financial reports, projected
and comparative; accounting rep&rts, actual and comparative;
and activity reports, projected and actual. Only the financial
reports will be considered here, as a framework for under-
standing the role of the long range financial planning model.

Table I on page 6 indicétes the present financial reports,
their frequency of preparation, the total period described by
the report, and the period covered by each point estimate.

1. The Premises describe, in words, management's assump-
tions about the company's products and services and the rela-
tionships of critical variables describing the company's
planned activities;

2. The Long Range Financial Planning Model translates
the Premises into projected numerical data.

3. The Management Forecast resfates several schedules
derived in the Long Range Financial Planning Model, such as:
Income Statement:; Balance Sheet; Fixed Assets Schedule; Costs
of New Business; Direct, Indirect, and Overhead Costs; and
Receipts and Disbursements.

4. The Management Budget breaks down most of the
schedules in the Management Forecast into monthly figutes
for the first year.

5. The Financial Forecast is similar to the Management
Forecast but is prepared for potential lenders with more’

conservative sales estimates.



TABLE I

PRESENT FINANCIAL REPORTS

. Point
oo Frequency Total Fstimate
Title of Report of Preparation Period Period
Premises 6 months - -
Long Range Financial 6 months 10 years 1 year
Planning Model
Management Forecast 6 months 10 years 1 year
Management Budget 1 year 1 year 1 month
Financial Forecast 1 year 5 years 1 year
Some schedules: years 1-2 3 months
years 3-5 6 months
Fixed Assets Budget and 1 year - 10 years 1 month
Forecast
Mid-Year and Year-End " 6 months 1l year 1 month
Performance
Budget portion: : Remainder
of year
Comparative portion: Elapsed
: portion
of yvear

6. The Fixed Assets\Budget and Forecast complements the
Management_Eqrecasuywhich does not project fixed assets.

7. The Mid-Year and Year-End Performance Reports compare
actual performance figures,. combined Withl&evised ;projections
for the months remaining in the year, with the Management
Budget figures.

The long range financial planning model, which may be
referred to as "the model," is the most comprehensive of the
reports and the most complex.

From interviews with the staff, it appeared to be a


http://Fqr.eca.st~j

common belief that preparing reports was occupying too much
time, which could be devoted to more productive management
tasks;

Proposals for information system changes should consider
the company's present level of data processing skills. LPS has

employed the computer in several applications, including:

1. Accounting cost ledger.
2. Parts listings and purchasing records.
3. Cash flow analysis.

4. Critical path scheduling.
5. Engineering analysis of stress.
6. Dynamic structure analysis.
This work has been done by personnel in different
departments. There is at present no management information

systems department.
C. 1Insights Gained

The following general conclusions can be drawn with
relation to the problem of this study.

1. The reporting requirements must be met; reporting
is sufficiently time-consuming that computerization should be
considered.

2. While computerization involves personnel time,
particularly initially, it will save time of personnel who
would otherwise be planning and managing. The transferral of
relatively routine duties away from managers could result in
increased productivity and reduced costs.

3. The company's expected large-scale growth will require



a - long range financial planning model which may be easily
expanded and modified; a computerized model is more easily
altered, especially if designed in modular fashion.

4., Because the long range financial planning model is
the most comprehensive report, it is considered for computeri-
zation first. Although it is unsophisticated, it is complex
enough to be difficult to process data through manually.

5. Although LPS has no ménagement information systems
department,. the company's use of the computer in several appli-
cations provides an environment for acceptance of further
computerization.

6. Although the_model projects revenues on the basis
of a required rate of return, prices justified from the
,custoﬁer's point of view were estimated previously to determine
what rate of return LPS could reasonably expect to receive.
Thus the product and service prices generated by the model
serve to validate the preQious marketing study.

The above are the major considerations prompting this
study of the problem: the computerization of LPS' existing

long range financial planning model.



CHAPTER ITI
THE LONG RANGE FINANCIAL PLANNING MODEL%
A. Purposes of the Model

The major purposes of the model are twofold: to satisfy
reporting requirements; and to aid in making financial deci-
sions. Both internal and external management (the parent
company) review the model for the general picture it presents.
Top management use the aggregate financial statements to make
decisions on financing to be solicited.

There are two other benefits of model use. First,
participation in the design of the model encouraged rigorous
. conceptual thinking about the business on the part of managers.
Second, experimentation with the model provoked unexpected
conclusions about the interactions of the model's variables.

Although these benefits of model use cannot be quantified,
it was found that management considered the model worthwhile

for the reasons outlined above.

B. General Model Features

The 1o6ng. range fimancial-planning model is-a record of" -
the transformation:zof data inputs which describes mathematically

the behaviour characteristics of the real system the model

4The model was designed in mid-1970 at LPS.
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represents. The model contains a series of tables of annual
data over ten years, culminating in pro forma financial state-
ments. Information on operations plans is collected informally
by the financial planning and analysis personnel and is made
into a financial plan twice per year. It is expected that
further model development will lead to greater input formali-
zation and standardization.

Model relationships are displayed graphically in Figure
1 on page 11. There are five functional classifications:
product research and development is separated into Independent
Res earch (I.R.) and Independent Development (I.D.); work
related to the company's service contracts is divided into
Service Operations (S.0.) and Service Hardware (S.H.), such as
the utility capsules and surface support equipment; work
related to the selling of hardware, *such as wellhead cellars,
pipeline connectofs, and manifold modules, is classified under
Hardware for Resale (H.R.).

The basis for most of fhe cost and revenue projections is
the market estimate (number of fields and number of hardware
units) and the per unit costs. Direct labour costs are based
on numbers of personnel, which are derived in iarge part from
the demands of the market forecast. Materials and direct
labour cost are determined separately for each of the five
corporate functions. Some of the indirect overhead costs are
determined independently and allocated to the five functions
on the basis of direc£ lasour costs. The service operations
function has also its own direct service overhead. New business

(N.B.) revenue bears the independent research cost and the
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indépendent development costs of presently undefined products.
Independent development costs of currently defined products is
apportioned between service hardware and hardware for resale.
Fixed assets consist of service hardware and office furniture.
Costs of service operations and service hardware determine,
along with a required profit margin, the service revenue.
Similarly, costs of hardware for resale determine hardware
revenue. Revenues from new business, service contracts,
hardware sold, and other sources combine with their separate
costs to yield the aggregate revenue picture. The aggregate
financial statements are regenerated with financing costs
applied to the service function. This iteration is repeated

until the desired accuracy is achieved.
cC. Specific MQdel Parts

Model parts are described here within the framework of
the algorithm (delineated in Chapter V) designed in the solu-
tion of the computerization problem. The algorithm isva tran-
slation of the model into a series of algebraic formulae which
are easily computer programmable. The formulae are grouped in
sections, such that the calculations within each section aré
performed in sequence, and such that the sections are executed
in sequence. Figure 2 on page 29 shows a flow .chart of these
sections of the algorithm.

Preliminary Section. Certain input variables valued in

year-zero dollars are translated, by compounding at a given
rate of inflation, into annual values within the given time

horizon.
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Section A - Market Factors. Market variables are. cumula-

ted and totalled.

Section B - Labour. Total direct labour and total labour

costs are found.

Section C - Indirect Overhead. Depreciation on office

furniture is calculated according to a given depreciation
method, with the capital expenditure on office furniture
proportional to annual increases in non-field employees.

Fringe benefits are a percentage of total labour cost. classi-
fied as indirect overhead. Advertising and sales promotion

are a percentage of sales; sales is the product of the number
of employees and an arbitrary multiplier, because at this point
in the model sales are not determined. Other indirect overhead
is a percentage of home labour. These costs are combined with
indirect labour cost and bid and proposal cost to obtain total
indirect overhead. This is then allocated to the five corpor-

ate functions in proportion to their direct labour cost.

Section D - Independent Research and Independent Develop- .
ment. I.R. materials are defined as a percentage of labour
cost. I.D. materials is an input. Total costs of I.R. and of

I.D. are the sums of their materials, labour, and indirect
overhead. When input data is prepared, it is not known what

the total cost of I.D. will be in dollars; therefore percentages
are given in input for allocation of I.D. to S.H. and to H.R.,

with the balance remaining going to new business.

Section E - New Business. New business income statement
items are derived from costs of independent research and inde-

pendent development. One year of independent research is
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assumed to yield a given number of years of independent devel-
opment and a given number of years of revenue for products
researched.

Section F - Service Hardware. The service hardware -

downwinch utility capsule (DUC), manoeuvrable utility capsule
(MHC), and surface support equipment (SSE) - are to be built
outside LPS. Costs of subcontracting, direct labour, indirect
overhead, and independent development are combined and divided
by the total number of service hardware units of each type to
determine their unit cost.

Section G - Fixed Assets. Fixed assets consist of service

hardware and office furniture. Service hardwére, which is
hardware used in the company's operations rather than being
sold, includes the DUC, MUC, SSE, refurbishment DUC.and MUC
(major re-outfitting and alteration of a capsule), and DUC and
MUC sparesﬂ(spafe parts). The numbers of each of these assets
purchased in each year are multiplied by their compounded unit
costs to obtain a schedule of service hardware additions in
each year; A corresponding depreciation schedule is prepargd
using a depreciation calculation routine. This is combined
with office furniture depreciation to yield total depreciation.

Section H - Service Hardware Depreciation per Field.

0il fields to be serviced by LPS areAdivided into U.S. fields
and non-U.S. fields. Non-U.S. fields will generally involve
greaterdepletion due to larger depletion allowances and to
greater possibility of future government interference.

Because non-U.S. fields will be in relatively diverse locations,
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it is assumed that each field will require one set of spares.
U.S. fields will share spares facilities. A percentage of non-
U.S. fields are assumed to be partial-sized fields, while-all
U.S. fields are assumed to be full fields. The total depre-
ciation is calculated for each of the three classifications:
U.S. fields; non-U.S. full fields; and non-U.S. partial fields.
This classification of fields is oversimplified due to the
uncertainty about what will be the actual field sizeé.

Section I - Vessel Rental. Annual rental to be paid for

the vessels used on full fields is derived from a present
value analysis of the vessel cost, depreciation tax saving, and
5

salvage value.

Section J - Direct Service Overhead. U.S., non-U.S.,

and total direct service overhead are derived from vessel
rental and other direct service overhead costs (an input item).

Section K - Warranty.'; It is assumed that a given frac-

tion of hardware for resale items will at some . time need to be
replaced. The- - corresponding fraction éf the replacement cost
is assumed by each hardware for resale item (wellhead cellar,
pipeline connector, and manifold module) and is called warranty
cost.

Section L - Hardware for Resale. Costs of direct labour,

indirect overhead, independent development, and.warranty are
allécated to hardware for resale items in proportion to their

subcontract costs. Total revenue and other hardware for resale

5Subsequent to the time of information systems analysis
the author learned that vessel rental quotations were being
received by the company, thus obviating the need for a vessel
rental calculation procedure.
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income statement items are calculated.

"éeéfidﬁ M‘Q'Cashioutflow'Service‘(MUé). The present
values of total investment, total costs, and.total depreciation
are. calculated for a U.S. field (full), a non-U.S. field (full),
and.a non-U.S. field (partial). Inveétment is composed of
capsule, refurbishment after a certain number of years, SSE,
and spares. Total costs are the sum of shore support, crew,
indirect overhead, vessel rental, and direct service overhead.
(Section J)

Section N - Service Revenue and Pay-Out Analysis. The

annual and daily service revenue for the three types of MUC
field is averaged over the life of a contract based on a
present value analysis of costs. For simplification, annual
revenue is averaged for U.S. and non-U.S. fields. Annual and
daily revenue schedules are generated over the contract life
with periodic revenue increments. The year in which profit
begins is shown in a pay-out analysis. Service income state-
ment items are prepared.

Section O - Other Income and Aggregate Income Statement.

Other income comes from three sources of governmental aid, some’
of which must be repaid after prototypes are used to derive
revenue. Other income is combined with revenue and costs of
service hardware, hardware for resale, and new business to
produce the aggregate income statement, a tool commonly
requested by management as a basis for making decisions.

Section P - Balance Sheet and Cash Flow Statement.

Because accounts receivable“and~payable‘ape‘paid'soméftimeﬁafter

they are incurred, time lags are incorporated into accounts
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payable, accounts receivable, and salaries payable to derive
coliections and payments for use in the cash flow statement.
The balance sheet and cash flow statement are derived as the
culmination of all the preceding calculations and provide
information for managemént to evaluate different financing
possibilities.

This concludes an outline of the methods by which the
model achieves its purposes of satisfying reporting require-

ments and aiding in financial decision-making.
D. Recommendations

After the successful computerization of the present
model, consideration should be given to sophistication which
would allow the model to answer better the questions of manage-
ment. The modular nature of the algorithm proposed in Chapter
V allows sophistications to be implemented by changes to exist-
ing sections or additions of new sections. The following list
of possible changes is presented with the realization that
their costs and benefits would have to be evaluated before
implementation.

1. Sensitivity analysis showing effects of incremental
changes in certain variables, revealing key variables produ-
cing greatest effects.

2. Probabilistic analysis wherein alternative variable
values (for example, three-point estimates) are assigned
probabilities of occurrence and assumed to dccur in various
combinations according either to independent probabilities

or to interdependency relationships.
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o

3. Calculation of ranges‘within which prices may lie
to yield acceptable rates'Oflretnrﬁ for bofh the company and
customers, thus indicating limits of‘contract negotiation.

4. Comparison of budgeted and actual figures or of
results of various assumptions (within one computer run.)

5. Comparison of leasing and owning surface support
"vessel to determine relative profitability.

6. Comparison of subcontracted hardware production and
of in-house hardware production, where capital resources
might be made available for the latter innovation if justi-
fied by its profitability.

7. Generation of price schedules as a function of field,
product, and service characteristics.

8. Introduction of the concept of risk, with higher
profits required in areas of greater risk.

9. More realistic non-linear distribution over time of
new business revenue. .

10. Addition of graphic»computer output where desired
(and perhaps already being produced manually) for more easily
understood presentation to intermal or external management.

In deciding whether a certain model sophistication
should be made, management has the possibly difficult task of
estimating the value of the information to be yielded.:with
relation to the predicted cost of model alteration. Another
possibly difficult task for management is precise definition
of the terms and complexity of the proposed alteration in
communication with the managemenf informatioﬁ systems persons

involved.
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CHAPTER 1V
COMPUTERIZING THE MODEL
A. Advantages and Disadvantages of Computerization

This section considers the benefits and offsetting
factors of computerization of LPS' long range financial plan-
ning model.

1. Cost Reduction. If computerization is combined with

the semi-annual report preparation, the costs incurred in
initial computerization will be offset by reduced requirements
in personnel time. This is supported by t@e estimates in

Table II on page 20, based oﬁ the mid-1970 reporting experience,
in which input data reforecasts necessitated approximately

eight model iterations.

2. Reduction in Calculation Time. Input data entry

from an on-premises terminal to a central computer containing
the stored program will generate computer output in minutes.

3. Ease of Experimentation. Multiple runthroughs,

possibly in a single computer terminal session, allow various
input data sets to be entered for comparison, and possible
unexpected insights upon analysis of results.

4, Ease of Model Revision. A well-documented computer

program will enable easier model revision than the non-
computerized model. Alteration of one formula can be as 'simple

as changing one statement in both program and algorithm



(which documents the formulae verbally and algebraically.)
Both algorithm and program should be updated simultaneously.
Very simple changes are sometimes more easily made manually,

but these cases will be in the minority.

TABLE II
NET COST SAVING BY COMPUTERIZATION

' Computerization'Cost6

Initial programming based on an algorithm with detailed
‘documentation (such as the one proposed in Chapter V) for eas

of testing and verification:

Task Time Cost
Programming (personnel time) 1 month $1000
Computetr (costs incurred). 500
Total: 1500

Cost Saving due to Reduced Personnel Time/

Task Time Cost

Financial analyst: manual calculation 1 month $1000
and checking time saved

Managers: checking time saved 1 month 1500
Typists: typing and checking time saved 2 months 1000
Total: 3500
Less: 1500
Net saving: $§2000

bEstimated by the author.

TEstimated by LPS' financial analyst, T. M. Symes.

20

e
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5. Elimination of Typing Problems.. When numerical

reports are typed, errors in transcription might be difficult
to find and inconsistencies in format difficult to overcome.
With computerization, human fallibility in transcription is
avoided and all financial and intermediate schedules can be
produced in standard format, automatically consistent on each
runthrough. Manual typing may be needed only for finalized
reports required externally. It is conceivable that a manager
might dislike the appearance of computer output, but confidence
in the new format should result from familiarity and appre-
ciation of computerization benefits.

6. Use by Various Personnel. Education of personnel

in using the computer program at an on-premises terminal will
be faster than education in using the manual model. In both
cases, meaning of input variables must be understood. In the
case of the manual model, model formulae must be understood
and calculation and checking time -can take several hours or
days.

7. Model Crudeness. It is possible that management

" might feel the existing model is too crude to justify computer-
ization. However, the model is complex enough that following
it through manually to‘make alterations or calculations is a
very monotonouS’and‘é;ror—prone'proceSs.

8. Unctertainty of Computerization Step. Management

may be reluctant to computerize because of the uncertainty
inherent in system change. This is the major drawback to
computerization.

It -is concluded by the author that model computerization
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is justified sufficiently, as supported by the points presented

above, to offset the uncertainty of change.

B. Implications of Computerization

In addition to the advantages and disadvantages covered
in the previous section, several implications of computeri-
zation should be considered.

1. Organizational Factors. If model computerization

is performed by present or newly-hired company personnel,. this
work could form a base of experience from which a management
information systems department could be formed. Also, persons
freed of monotonous manual calculation should be able to devote
more' time to analysis of the financial statements and thought
toward innovations in financial management.

2. Systems Analysis. 1In computerizing from an algo-

rithm such as the one documented in Chapter V, the company-
can take advantage of the algorithm's streamlining, modularity,
and sequentially executable design.

3. Model Formalization. Expression of the model's

relationships in a series -of very specific algebraic formulae,
with supporting documentatioﬁ, might not have been initiated
were it not for the motivation of future cémputerization.

The above implications are all benefits which accompany

the computerization process.
C. Difficulties Encountered During the Analysis Phase

Some difficulties were encountered during the process

of solving the computerization problem. It was initially the
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intention of the author that the computerization algorithm
could be designed in an eitremelyAgeﬁeralized fdrm;' This would
have meant that the algorithm could be used for long range
financial planning by other companies. However, it was found
that the majority of the model's variables and relationships
described corporate functions and market classifications which
would not be duplicated, or even approximated, by another
company. Only the portion of the model dealing with the
financial statements describes generally accepted variables
and relationships. Therefore, a generalized algorithm was
not designed.8

One difficulty of the analysis phase can be considered
of benefit in the computerization phase. This is the fact
that the company felt changes in the model were not yet
needed. Therefore, potential changes are proposed at the end
of Chapter III but not incorporated into the algorithm.9 This
means that the output after computerization can be compared
directly to the manual model to verify that the algorithm
and computer program are correct. The algorithm improves on
the model in ways other than sophistication, as described in

Chapter V, Section B.

8The price of generalization is high: the computer
program must provide capacity for the maximum number of
variables desired by any user; the program must contain formu-
lae for all relationships possibly needed; program input
specifications must include options for relationships needed;
and a variety of output schedules must be provided for in the
program and requested in the input specifications.

IThis company's long range financial planning model is
"as simple as possible and as complex as necessary." (The
source of this quotation is unknown.)
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During the analysis phase, some errors were discovered
and correCted; with the help of the company's financial analyst.
At some places in the model, it was difficult to determine
e%actly how a variable was derived. The help of company"
personnel was needed to obtain formalized definitions of all
the variables and relationships between variables.

In summary, it was difficult at first to define the prob-
lem to be solved in this study. The solution could be attempted
once the problem was defined as the computerization of a

particular company's long range financial planning model.
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CHAPTER V
THE ALGORITHM
-A. Model-to-Algorithm Methodology

The central document neceééary for computerization is
the algorithm, which is a set of formulae descriBing the data
transformations in tﬂe model. It was designed with the goal
in mind of being convertiblg into a computer program with a
minimum of education time fof the pfagrammer.

The algorithm was written with reference primarily to
the long range financial planning model document and, second-
arily, to flow diagrams drawn up to help picture variable
relationships in modular form. 1In several instances, relation-
ships were streamlined, and the numbers of variables and
tables to be printed out were reduced. Therefore, computer
output schedules will not be identical to model schedules, but
will provide sufficient information to enable verification of

the correctness of the data transformations.
B. Algorithm Features

The following algorithm features are the results of the
rigorous model re-definition which is the result of information
systems analysis for computerization purposes.

1. Precision. The model relationships are expressed

in precise formulae which can be easily referred to or altered.
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2. Modularity. The model is separated into discrete

sections, or modules, which can be easily referred to or al-
tered.

3.  'Sequentiality. Calculations appear in the sequence

in which they are performed, making it more obvious which

variables affect other wvariables.

4. Variable Names. Variables are given mnemonic
names and explicit definitions, preventing confusion as to
identity of wvariables.

5. Exogeneous and Endogeneous Variables. Variables

are separated into exogeneous (external) and endogeneous
(internal) variables, thus distinguishing between environ-
mental parameters, which.must be quantified by the model user,
and model parameters, which are quantified within the model.

6. Routines. Commonly used sets of calculations, re-

ferred to here as "routines,"

are not repeated within the algo-
rithm, but are merely referenced where needed. Routines are

separated from the rest of the algorithm, and, as program

subroutines, can be altered at less computer expense.
C. Algorithm and Ancillary Documents

This section contains introductory remarks on the
documents which define the algorithm, followed by the docu-
ments themselves.

1. Algorithm Formulation. The modules of the algorithm

are called "Sections," labelled A to Q, and are preceded by
the Preliminary Section. These sections are shown in flow

chart form in Figure 2 on page 29. The variables used in each
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section are.classified at the beginning of each section into
E%ogenedus Variables Required, Endogeneous Variables Required,
Variables Used Elsewhere, and Other Variables Used. E#ogeneous
variables are given in fhé‘input (Document 5); endogeneous
variables are derived within the algorithm. The section of
origin of each endogeneous variable required and the section
of destination of each-variéble used elsewhere appear in paren-
theses after the &ariéble name. The formulae in each section
are to be eiecuted seduentially and are preceded by a descrip-
tion in English. Thé sections themselves are also to be
e#ecuted sequentially. Each output schedule is named at the
point in the section where all variables needed have been
defined. All output schedules are described in Document 6.
Calculation routines are in Document 2, definition of variables
in Document 3, and definition of variable subscripts in Document

4.

2. Formulation of Routines. Routines are sets of calcu-

lations employed in various sections of the algorithm. -

3. Dictionary of Variables. This is an alphabetic

list of the mnemonic variable symbols, or variable names, and

their meanings. Where a variable is an "array,"

that is, a set
of variables having the same néme and same general meaning,

the variable's subsecript range is given. The algorithm section
in which a wvariable is definea is shown with a slash (/)
referring .t.o the input data or Prelimin;ry Section. Where the
members of an array are-not all defined in the same algorithm

section, the subscript values are shown in parentheses after

the section in which they are defined.
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-4, Dictionary of Variable Subscripts. The meanings
assigned to individual subscripts are shown, together with the
variables taking on these meanings.

5.  TInput Required. The input variables are separated

into three input tables: (1) decimal fractions and integer
numbers; (2) dollar figures; and (3) data arrays over time.

Based on these tables, sophistication can be undertaken to divide
them according to the person responsible for submitting the
input. data. This division can be reworked whenever management
responsibilities are transferred from one person to another.

6. Output Produced. These output schedules are stream-

lined with relation to those in the Long Range Financial

Planning Model, and adapted to the algorithm's sequence of
operations. The schedules are described in terms of the wvariable
names and subscripts, the.ranges over which the subscripts

vary, and the headings identifying the variables' meanings

within the context of the table.

These six documents appear below.
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Document 1 - Algorithm Formulation

Preliminary Section

Input: All variables (Input Tables 1,2,3).

Calculations:

Number of year.
Nij=i, i=-1,...,T

Year.

Yi=YZ+i, i=-1,...,T

Compunding Inputs.

01} 4=C(0Ij,RI), i=0,...,T, k=1,...,3
SCSHK{=CBASE (SCSHBy,RI), i=0,...,T, k=1,...,3
UCSHy {=CBASE(UCSHBY,RI), i=0,...,T, k=4,...,7
SCWHCki=CBASE(SCWHCBk,RI), i=0,...,T, k=1,2
SCHRy {=CBASE(SCHRBy,RI), i=0,...,T, k=2,3
DSOHF} ; =CBASE (DSOHFBy ,RI), i=0,...,T, k=1,...,3
SS{=CBASE(SSB,RI), i=0,...,T
CF1;=CBASE(CFB,RI), i=0,...,T
Ski=CBASE(SBy,RI), i=-1,...,T, k=1,...,6
RH{=CBASE(RHB,RI), i=0,...,T

OFNFE{=CBASE (OFNFEB,RI), i=0,...,T
DUCD4=CBASE(DUCDB,R1), i=0,...,T
W;=CBASE(WB;,RI), i=0,...,T, k=1,...,3

Section Execution:

Execute Sections A, B, C, D, E, F, G, H, I, J, K, L, M, N, 0, P, Q (in

order, once each).

30
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Section A - Market Factors

s10 k=l,en,3, 51,2,
v;, 211 i=0,...,T, T.

Exogeneous Variables Required: NFy 5, k=
6

Endogeneocus Variables Required: None.

Variables Used Elsewhere: NFYjT(H,M), NFYor(M), NFCyji, k=1,2(J,N),

TNSH; 4 (F,G,N), TNSHZi(F), TNSH44 (G), TNSH5i(G), TNHR; 4 (K), TNHRy4, k=2,3(K,

L), all i=0,...,T.

Other Variables Used: TNSHg;:

Calculations:

Cumulative number of fields.
NFCy {=CUM(NFyi), k=1,2, i=0,...,T

Number of field-years.
NFYyi=CUM(NFCgi), k=1,2, i=0,...,T

Total numbers of hardware.

TNHREi=A(NHRy;4, j=1,2), k=1,...,3, i=0,...,T
TNSH;=A(NSHKj1, j=1,2), k=1,2,4,5, i=0,...,T

Output 1 - Market
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Section B - Labour

Exogeneous Variables Required: Sk4i, k=1,...,6, i=-1,...,T, NEgj, k=1,...,6,
i=-1,...,T, RLCA, Y;, i=0,...,T, T.

Endogeneous Variables Required: None.

Variables Used Elsewhere: TLj(C,P), TNE;(C), TDL;(C), LC;;i(C,D), LCoy4(C,D),
LC34(C,F), LC441(C,N), LCs5i(C,L), LCgi(C), all i=0,...,T.

Other Variables Used: LCBy4,i=0,...,T.

Calculations:

Labour cost base (100%).
LCBki=(SkixNEki+Sk’i_1xNEk,i_1)/2, k=1,...,6, i=0,...,T
TNE;=A(NEk{) '

Labour cost.
LCy {*RLCAXLCByk i

Total direct labour éost.
TDLi=A(LCki, k=1,...,5)

Total labour cost.
TLi=TDLi+LCe +. "

Output 2 - Labour




Section C - Indirect Overhead

Exogeneous Variables Required: NENFi, i=-1,...,T, OFNFE;, i=0,...,T,
DMOF, OFOB, RDOF, RFTTLC, BP;, i=0,...,T, RATR, RHj, i=0,...,T, ROIOH,

Y., i=0,...,T, T.

Endogeneous Variables Required: TL;(B), TNE{(B), TDLj (B), LCyji, k=I,...

all i=0,...,T.

Variables Used Elsewhere: DOFji(G), IOH1j(D), IOHpj(D), IOH3;(F),
IOH44 (M,N), IOHsi(L), all i=0,...,T.

Other Variables Used: NENFIj, OFI;, Fi, OIOHj, ASPj, TIOH;, all i=0,..

Calculations:

Depreciation on office furniture as a function of annual increases in
number of non-field employees.

NENFIj=INCR(NENFi), i=0,...,T

OFI{=OFNFE;ixNENFI;, i=0,...,T

- DOF4=D (DMOF ,0FOB,0FI; ,RDOF), i=0,...,T

" Qutput 3 - Depreciation On Office Furniture

Fringe as a percentage of total labour cost.
F4=RFTTLCxTL{, i=0,...,T

Advertising and sales promotion as a function of a rule-of-thumb amount
of sales per head.
ASP{=RATRxRHixTNE;, i=0,...,T

Other indirect overhead as a percentage of home labour.
O0IOH;=ROIOHx (LC14+LC2i+LC3i+LC6i), i=0,...,T

Total indirect overhead
TIOHi=LC6i+FiﬁBPi+DOFi+ASPi+OIOHi, i=0,...,T

33

Allocated to the corporate functions according to their direct labour cost.

IOHki=LCkixTIOH{/TDL{, k=1,...,5, i=0,...,T

“Output 4 - Indirect Overhead
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Section D - Independent Research And Independent Development

Exogeneous Variables Required: RMTILIR, My;, RIDASHy;, k=1,2,3, RIHAHR,,,
k=1,2,3, Yi, all i=0,...,T, T.

Endogeneous Variables Required: LCy4, k=1,2(B), IOHy;, k=1,2(C),
all i=0,...,T.

Variables Used Elsewhere: TIDANB;(E), TC;;(E), IDASHgj, k=1,...,3(F),
TIDAHR; (L), Mj;(P), TIDASH;(N), all i=0,...,T.

Other Variables Used: TCpi, IDAHRk4, k=1,...,3, all i=0,...,T.

Calculations:

I. R. materials-as a percentage of labour cost.
My ;=RMTLIRxLC14, i=0,...,T

Total cost of I. R. and I. D. as the sum of materials, labour, and indirect
overhead.
TCxy=Mj ;+LCki+I0Hki, k=1,2, i=0,...,T

I. D. allocation to service hardware according to percentages inputted.
IDASH) ;=RIDASHKixTCy;, k=1,...,3, i=0,...,T
TIDASH;=A(IDASHy{, k=1,...,3), i=0,...,T

I. D. allocation to hardware for resale according to percentages inputted.
IDAHRy j=RIDAHRy ;xTCy4, k=1,...,3, i=0,...,T

TIDAHR;=A(IDAHRys, k=1,...,3)

I. D. allocation (balance remaining) to new business.

TIDANB;=TC,;-TIDASH;-TIDAHRj, i=0,...,T

Qutput 5 - Independent Research And Independent Development
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Section E - New Business
Exogeneous Variables Required: NYNPID, NYNPP, NTNBP, RNBSCR, RR, RT, ONE,
Y;, i=0,...,T,T.
Endogeneous Variables Required: TCli(D), TIDANB4 (D), both i=0,...,T.
Variables Used Elsewhere: R3i(0); €0S34(0), both i=0,...,T.

Other Variables Used: NBAji, j=1,...,n+l, TPNBj, COSST3y, PBT3;, FT34,
NP3;, all i=0,...,T, PVNBj, NBAPi, both i=0,...,T-n-1.

Calculations:

Each year of Independent Research yields n years of Independent Development
and m years of profit.

n=NYNPID

m=NYNPP

New business allocation NBAj; is the I. R. cost in year i.
NBAli=TC1i, i=0,...,T

I. D. costs allocated to new business in year i, TIDANB;, are divided into
NBA2ji,..., NBAp+]1,i according to I. R. investments NBAl,i_l,...,NBAl’i_n.
NBA;§=NBA] i-{+1XxTIDANB;i/A(NBA1y, k=i-n*,...,i-1), j=2,...,ntl

*or k=0 if i is less than n

The cost of the projects researched in year i is equal to the sum of NBAjj,
NBA2 i+1, up to NBAp+l,ntl.
PVNB;=A(PV(NBA;,RR,m), j=1,...,n+l1), i=0,...,T-n-1

NBAP{ is the annual profit which will start.coming in the year after the
stream of one year of I. R. in year i and n years.of I. D. NBAP; is the
same every year for m years and it produces the firm's required rate of re-
turn with respect to the present value of the expenditures (the NBA's).
NBAP;=PVNB;/A(PV(ONE,RR,j), j=i+ntl,...,i+n+m), i=0,...,T-n-1

The total profit from new business investment in each year is the sum of
the annual profits from the research and development streams ended within
the last m yars.

TPNB;=0

TPNB{=A(NBAP}, k=i-n-1,...,i-n-m)

Revenue is a multiple of profit generated from investment.
R31=NTNBPxTPNB;

Cost of sales as a percentage.of sales revenue.
COSST3;=RNBSCRxR34

Other income statement calculations.
C0837=COSST4;+TC]{+TIDANB;
PBT3;=R3i-C0S34

FT31=RTxPBT3{

NP3i=PBT3iTFT3i



Output 6 - New Business Profit And Income Statement

36
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Section F - Service Hardware

Exogeneous Variables Required: TNSH;;, k=3,8, SCSHy 4 » k=1,...,3, Yy,
all i=0,...,T, T.

Endogeneous Variables Required: LC i(B), I0H34i(C), TNSH3ii(A), TNSHZi(A),
IDASHL;, k=1,...,3(D), all i=0,...,™"

Variables Used Elsewhere: UCSHBy, k=1,2(G), UCSHB3(G,M), TNMIS;(G,N),
M3; (P), both i=0,...,T, TNMISS(H).

Other Variables Used: MCSHy4, k=1,...,3, MCSHDki, k=1,...,3, LCDi, IOHDi,
IDASHDy ¢, k=1,...,3, TNSHSk, k=1,3, all i=0,...,T, MCSHSk, k=1,...,3, MS3,
LCS3, IOHS3, LCA3k, k=1,...,3, IOHA3, k=1,...,3, IDASHS3y, k=1,...,3,
TCSHy, k=1,...,3.

Calculations:

Total number of MUCs including spares.
TNMIS;=TNSH2i+TNSHg;, i=0,...,T

Material cost for service hardware.
MCSH) {=SCSHy {xTNSHy 4, k= 1 3, i=0,
MCSHo;=SCSHpixTMMISy, i=0,...,T

"De-compounded" or ''discounted" material cost summed over time forms
basis for allocation of other costs to service hardware items.
MCSHDk1=PV (MCSH, ;R 1)57 1%0,..%, T, k=1,...,3

LCD4=PV(LC3;,RI,1), i=0, T

IDASHD =PV (IDASHy {,RI, 1), 1=0,...,T, k=1,...,3

MCSHS}=A (MCSHDy{,k=1,...,3), i=0,...,T

Discounted material costs for all service hardware, summed.
MS3=A (MCSHSy, k=1,...,3)

Total number of service hardware items summed over time.
TNSHSk=A(TNSHki, i=0,...,T), k=1,3
TNMISS=A(TNMISi, i=0,...,T)

Discounted labour costs summed over time.
LCS3=A(LCD4, i=0,...,T)

Discounted indirect overhead summed over time.
I0HS3=A (IOHD4, i=0,...,T)

Allocation of costs to service hardware.
LCA3k—MCSHSkaCS3/MS3, k=1,...,3

IOHA,, =MCSHSkxIOHS3/MS3, k=1,...,3
IDASﬁ§3k=A(IDASHDki, i=0,...,T), k=1,...,3

TCSHy=MCSHS +LCA3}+IOHA 3, +IDASHS 3, k=1,...,3

Unit cost of sefvice hardware items.
UCSHBk=TCSHk/TNSHSk, k=1,3
UCSHB2=TCSH2/TNMISS



Output 7 - Allocation of Capital Expense to Service Hardware
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Section G — Fixed Assets
Exogeneous Variables Required: UCSHys, k=4,...,7, OBk’ k=1,...,7, TNSHy4,
k=3,6,7, DMSHy, RDSHy, both k=1,...,7, RRS, Y, all i=0,...,T, T.

Endogeneous Variables Required: UCSHBy, k=1,...,3(F), TNMIS;, i=0,...,T(F),
TNSHy 4, k=1,4,5, i=0,...,T(A), DOF;, i=0,...,T(C).

Variables Used Elsewhere: FAI;(P,Q), TD;(P,Q), SDj(N), all i=0,...,T.

Other Variables Used: UCSHyy, k=1,...,3, DSHyy, k=1,...,7, SHI}4, k=1,...,
7, RSCyy, all i=0,...,T.

Calculations:

Service Hardware increase (fixed assets acquired).
UCSHki=C (UCSHBK), i=0,...,T, k=1,...,3
SHIp{=TNMIS{xUCSHpi, i=0,...,T
SHI};=TNSHyixUCSHy;, i=0,...,T, k=1,3,4,5,6,7

Fixed assets increase
FAI{=A(SHIgi,k=1,...,7), i=0,...,T

Depreciation on service hardware assets.

DSHy =D (DMSHy, OBy, SHIj;, RDSH ), i=0,...,T, k=1,...,5
DSHki=DR(DMSHy, OBy, SHIyi, RDSHk, RRS, RSCki), i=0,...,T, k=6,7
- SD{=A(DSHki, k=1,...,7), i=0,...,T

Total depreciation including depreciation on office furniture.
TD{=SD{+DOF{

Qutput 8 - Fixed Assets
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Section H - Service Hardware Depreciation Per Field

Exogeneous Variables Required: NYCR, NSSUS, UCSHB7, RT, RUy, k=1,...,3,
UCSH5, NycR+1, DMSHk, k=2,3,5,7, RDSHy=2,3,5,7, RDPF, Yy, i=0,...,T, T.
. Endogeneous Variables Required: NFY;;(A), UCSH2 0(G), TNMISS(F).

Variables Used Elsewhere: RSFy;, k=1,...,3(), TDF 4, k=1,...,3(M),
both i=0,...,T, UCC(M).

Other Variables Used: RSB, DFk i, k=1,...,3, j=1,...,3, DCj, OBC, CVji,
OBR, RVi, OBSSE, SSEV4, OBS, SVl, all i=0,...,T.

Calculations:

n=NYCR

While non-U.S. fields have one set of spares per field, the cost of spares
replenishment per U.S. field is determined by allocating total cost accor-
ding to the number of spares (MUC) shared for all U.S. field years.
RSB=NSSUSx (UCSHB,+RTxRU ] xUCSHB7) /NFY 1T

RSF;{=C(RSB1), i=0,...,T

Depreciation on spares per U.S. field.
DF),3, 0—NSSUSx(RTxRU1xUCSHB7)/NFYlT

Cost of spare capsule is included in determining unit cost of capsule.
UCC=UCSHp  oxTNMISS/TNSHS?

Depreciation on capsule, not including refurbishment.
0BC=0

cv4i=0, i=0,...,T

Cvi=UcC

DCi=D(DMSH2,0BC,CVi,RDSH2), i=0,...,T

Depreciation on refurbishment of capsule.
OBR=0

RV;=0, i=0,...,T

RVn+l UCSHg n+1

DRl—D(DMSH5,OBR RV;i,RDSH5), i=0,...,T

Depreciation on capsule and refurbishment is same for U.S. and non-U.S.,
full and partial.
DFk1i=DRi+DCj, k=1,...,3, i=0,...,T

Depreciation on SSE.

OBSSE=0

SSEV4=0, i=0,...,T

SSEV1 UCSH3 o

DF1,2, 1—D(DMSH3 OBSSE SSEVl,RDSH3), =0,...,T
DFk 2, 1—DF1 2,i, k=2,3 ,

Depreciation on spares
0BS=0
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SVi=0, i=0,...,T
SV1=UCSH7 .

DF, 3 ;=DR(DMSHy7,0BS,SV;,RDSH7,RU2, RSFp;), i=0,...,T
DF3’3’{=DR (DMSH7,0BS,SV; ,RDPF,RU3,RSF31), i=0,...,T

Total depreciation on each type of field.
TDFy ;A (DFkji, j=1,...,3), k=1,...,3, i=0,...,T

Output 9 — Service Hardware Depreciation Per Field
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Section I - Vessel Rental

Exogeneous Variables Required: V, DMV, RDV, RT, RR, T, Y;, i=0,...,T.
Endogeneous Variables Required: None.
Variables Used Elsewhere: AVR(J,M).

Other Variables Used: VI, DVij, VISi, PVVTSj, i=0,...,T, OBV, DVS, PVVTSS,
PVVR, VSV,

Calculations:

Depreciation on vessel (purchased at beginning of year 1).
OBV=0

Vii=0, i=0,...,T

VI=V

DV4=D (DMV,0BV,VI4,RDV), i=0,...,T

DVS=A(DV4y, i=0,...,T)

Tax saving due to vessel depreciation.
VIS;=RTxDVi{, i=0,...,T

Present value of vessel tax saving.
PVVTS{=PV(VISi,RR,i), i=0,...,T
PVVTSS=A(PVVTSi, i=0,...,T)

Vessel salvage value.
VSV=(V-DVS)/ (14RR)T

Present value of vessel rental is equal to cost less tax saving and salvage
value.

PVVR=V-PVVTSS-~-VSV

Annual vessel rental.

AVR=PVVR/A((1+3R)—1, i=0,...,T)

Output 10 - Vessel Rental
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Section J ~ Direct Service Overhead
Exogeneous Variables Required: T, DSOHFyji, k=1,...,3, NFyj, k=1,2, ¥y,
i=0,...,T, RPF, RFYS.
Endogeneous Variables Required: AVR(I), NFCki, k=1,2, i=0,...,T(A).
Variables Used Elsewhere: TDSOHi, i=0,...,T(N).

Other Variables Used: ADSFkj, k=1,2, DSOH;, k=1,2, DSOHSTkji, k=1,2,
ji=1,2, i=0,...,T.

Calculations:

Average direct service overhead per field - includes vessel rental and.
other items. ‘

ADSF1{=AVR+DSOHF}i, i=0,...,T.

ADSF 24=(1-RPF)x (AVR+DSOHF 21 )+RPFxDSOHF 34, i=0,...,T.

Direct service overhead subtotal for first years of fields.
DSOHSTk11=NFkixRFYSxADSFk, k=1,2, i=0,...,T

Direct service overhead subtotal for other years of fields.
DSOHSTy 91=ANFCy i~NFy)xADSFL, k=1,2, i=0,...,T

Total direct servicde:overhead.

DSOHy ;=A (DSOHSTyj1,3=1,2)
TDSOH;=A (DSOHy {, k=1,2)

Qutput 11 - Direct Service Overhead
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Section K - Warranty

Exogeneous Variables Required: wki, k=1,...,3, T, Y3, i=0,...,T.
Endogeneous Variables Required: TNHRy;, k=1,...,3, i=0,...,T(A).
Variables Used Elsewhere: TWj, i=0,..,,T(L).

Other Variables Used: WCyi, k=1,..,,3, i=0,...,T.

Calculations:

Cost of warranties is derived from numbers of items of hardware for resale.
WCj {=WikixTNHRyi, k=1,...,3, i=0,...,T
Twi=A(WCki,k=1 yeees3)

Output 12 - Warranty
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Segtion L - Hardware For Resale
Exogeneous Variables Required: T, RR, RT, NWHCp;, SCWHCy;i, k=1,2, SCHRkj,
k=2,3, Y3, i=0,...,T. ’

Endogeneous Variables Required: TNHRy;, k=2,3(A), LCs54(B), IOH5i(C),
TIDAHR; (D), TWi(K), i=0,...,T.

Variables Used Elsewhere: Mg;(P), Rpj(0), COSp;(0), i=0,...,T.

Other Variables Used: HRCkj, HRCSy, LCAHRyk, IOHAHRy, IDHRy, TWAHRjy, TCHRk,
NWHCSy, k=1,2, TNHRSy, k=2,3, UCy, UPBTy, UTy, UPy, USPBi, USPyj, RPii,
k=1,...,4, COSST9;, PBTp4, FT9i, NPpi, i=0,....,T, MS5, LCSs5, IOHSs, TIDHRS,
TWS.

Calculations:

Subcontract cost of hardware for resale (H. R.).
HRC} ; =NWHCy ; XSCWHCy i, k=1,2, i=0,...,T.
HRCl;=TNHRk-1,ixSCHRk-1,i, k=3,4, i=0,...,T

Subcontract costs become a cost of sales subtotal.-
COSSTpi=A(HRCki, k=1,...,4), i=0,...,T

Cost of sales of H. R.
C0S24=C0SST241+LC53+I0Hg{+TIDAHR{+TWi, i=0,...,T

Subcontract costs, summed for each H. R. item.
HRCSk=A(HRCp ;,i=0,...,T), k=1,...,4
MS5=A(Ms5i, i=0,...,T)

Other costs, summed for all H. R. items.
LCS5=A(LC5i, i=0,...,T)
I0HS5=A(I0Hg4,.1i=0,...,T)
TIDHRS=A(TIDAHR{, i=0,...,T)

TWS=A(TW;, i=0,...,T)

Allocation of costs to H. R. items in proportion to subcontract costs.
LCAHR=HRCSxLCS5/MS5, k=1,...,4

TOHAHR} =HRCS}; xI0HS5/MSg, k=1,...,4

IDHRk=HRCSkxTIDHRS/MSs, k=1,...,4

TWAHRk=HRCSkxTWS/MS5, k=1,...,4

Total cost of H. R. items.
TCHRk=HRCSk+LCAHRk+IOHAHRk+IDHRk+TWAHRk, k=1,...,4

Unit cost of H. R. items.

NWHCSy=A (N\WHCy 4, i=0,...,T), k=1,2
TNHRS}=A (TNHR, ., 1=0,...,T), k=2,3
UC}=TCHR} /NWHCSy, k=1,2
UCy=TCHRy/TNHRSyk—-1, k=3,4
UPBTk=(UCkXRR)/(l—RR—RT), k=1,...,4
UTy =RTxUPBTy, k=1,...,4.
UP=UPBT} ~UTy, k=1,...,4



Unit selling price (base) for H. R. items.
USPB =UCy+UT+UPk, k=1,...,4

Output 13 - Hardware for Resale

Revenue from each H. R. item as a function of unit price and number of
items produced.

USPki=CBASE(USPBy), k=1,...,4, i=0,...,T

RPki=USPkiXNWHCki’ k=1,2, i=0,...,T

RPy=USP; ;xTNHRk-1,1, k=3,4, i=0,...,T

Total revenue from H. R.
R2i=A(RPy4i, k=1,...,4), i=0,...,T

Other income statement calculations.
PBT2i=R9;-C0S2i, i=0,...,T
FT9{=RTxPBTo;, i=0,...,T
NPpi=PBT94-FT2i, i=0,...,T

Output 14 - H. R. Income Statement
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Section M -~ Cash Outflow Service (MUC)

Exogeneous Variables Required: T, NYCR, UCSH5;, RR, RPF, RPFITF, AVR,
CF1i, SSi, DSOHFyi, k=1,...,3, Yi, i=0,...,T.

Endogeneous Variables Required: UCC(H), UCSHB3(F), RSFyi, k=1,...,3(H),
NFYlT(A), NFYiT(A), NFYZT(A) IOH41(C), AVR(I), TDFyki, k=1 ...,3(H),
i=0,...,T.

Variables Used Elsewhere: PVCFSk(N), PVIDFSy(N), PVTIFSy (N), k=1,...,3,
TCF1; (), TDF1i (W), i=0,...,T.

Other Variables Used: ICyy, ISSEyj, TIFyj, PVTIFgj, IOHFy4, PVCFyq,
PVIDFyi, all k=1,...,3, TCFyy, CFyy, VRj, all i=0,...,T, IOHFBy, k=1,...,3,
NPF, NFF, IOHS4.

Calculations:

n=NYCR

Investment in capsule and refurbishment.
ICy4=0, i=1,...,T, k=1,...,3

ICko=UCC, k=1,...,3

ICk,n+1=UCSH5 nt1, k=1,...,3

Investment in SSE.
ISSEy4=0, i=1,...,T, k=1,...,3
ISSEk=UCSHB3, k=1,...,3

Total investment per field.
TIF;;=IC14{+ISSE]{+RSF1i, i=1,...,T
TIFyki=ICki+ISSEki+RSFki, k=2,3, i=1,...,T

Present value of total investment per field.
PVTIFki=PV(TIFki,RR,T), i=0,...,T, k=1,...,3
PVTIFSy=A(PVIIFy4, i=0,...,T), k=1,...,3 :

Number of partial fields.
NPF=RPFxXNFY 9T

Number of full fields (all U.S. fields are full fields).
NFF=NFY | 7+NFY o7~ NPF

The indirect overhead costs of a partial field are a certain ratio‘of
that of a full field.

I0OHS —A(IOH , i=0,...,T)

IOHFBl IOHSa}(NFF+RPFITFxNPF)

IOHFB9=RPFITFxIOHFB]

IOHF, ;=CBASE(IOHFBy,T), k=1,...,3, i=0,...,T

Other costs of service to a field include vessel rental, crew, shore support.
VR{=AVR, i=0,...,T

CF94=CF1i, i=0,...,T

TCFK{=SS{+CFki+DSOHFki+I0HFki+VRi, k=1,2, i=0,...,T



Partial fields bear no shore support or vessel rental costs.
CF3i=RPFITFxCF14i, i=0,...,T
TCF 31{=CF3{+DSOHF3i+I0HF35, i=0,...,T

Present value.

PVCFki=PV(TCFki,RR,T), i=0,...,T

PVCFy =0

PVCFSi=A(PVCFki, i=0,...,T), k=1,...,3

Service hardware depreciation over field was calculated in a previous
section.

PVTDFy =PV (TDFy4,RR,1i), i=0,...,T, k=1,...,3

PVTDFy =0 ‘

PVTDFSk=A (PVTDFy4, i=0,...,T), k=1,...,3

Qutput 15 - Cash Qutflow Service (MUC)
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Section N - Service Revenue and Pay-Out Analysis

Exogeneous Variables Required: T, RR, TNSH3y;, Yj, i=0,...,T, RPF, NYSC,
NFki, k=1,2, i=1,...,T, RFYSRF, RFYSR, RT, DUCD;, i=l,...,T, NFDD.

Endogeneous Variables Required: PVCFSk(M), PVTDFSk(M), PVTIFSK (M),
k=1,...,3, NFCyy, k=1,2(A), TCF1i(M), TDFy; (M), all i=1,...,T, LC4(B),
IOH,; (C), TDSOHi(J), TIDASH; (D), SD;(G), all i=0,...,T, TNMIS;(F), TNSH]i
(a), i=0,...,T.

Variables Used Elsewhere: Rj;;(0), C0S;4(0), both i=0,...,T.

Other Variables Used: ONE, PVOS, ARFk, ARFDy, both k=1,...,3, ARFAL, k=1,2,
RFMgj, RFMDyj, SRFYyj, SROYkj, all k=1,2, TR;, Dji, Pi, PCj, PVPj, all i=l,
...,T, PVPS, COSST1j, TIDSHS, AID;, PBT{4, FT1i, NPji, all i=0,...,T.

Calculations:

Annual revenue per field (MUC) averaged over life of contract.
ONE=1

PVOS=A(PV(ONE,RR,i), i=1,...,T)
ARFi=((1-RT)XPVCFS;~RTXPVIDFSK+PVTIFSK)/ ((1-RT)xPVOS), k=1,...,3

Annual revenue per field per day based on 365 days.
ARFD=ARF} /365 '

Annual revenue per field per year - average for U. S. fields.
ARFA1=ARF]

Annual revenue per field - average for non-U.S. fields.
ARFA>=RPFXARF 2+ (1-RPF ) xARF 3

Revenue is level for a certain number of years, is incremented, and then
is level for the same number of years, and so on. '

n=NYSC

RFMyi 1=ARFAL, k=1,2

RFMi hxnti=RFMi1 (14RI)2h, k=1,2, h=0,...,NCRI, i=1,...,n

Revenue per field (MUC) per day based on 365 days.
RFMDy { =RFMy /365, i=1,...,T

Service revenue, first year of a field is a certain portion of revenue
for other years, and is a different portion in the case of the first
fields in year 1.

SRFY 1 =RFYSRFxNFy 1 xRFMy;, k=1,2

SRFY) ;=RFYSRxNF} {xRFMy , k=1,2, i=2,...,T

SROYki= (NFCki—NFkl)XRFMki ’ k=1 ’ 2 s i=1 s ,T

Total revenue from all fields.
TRi=A(SRFYki+SROYki, k=1,2), i=1,...,T

Discount on DUC rental begins in a certain year and is a function of the
number of DUC fields.

D=0, i=1,...,NYBDD-1

D{=DUCDixNFDD, i=NYBDD,...,T
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Net revenue after discount.
Ry;=TR;-Di, i=1l,...,T
R1,0=0

Pay-out analysis of the net cash flow after tax for a U.S. field.
Pj=(1-RT)x (RFM{{-TCFj4)+RTxIDF14i, i=1,...,T

PC;=CUM(Pi), i=1l,...,T

PVP =PV (Pi), i=1,...,T

PVPS=A(PVP;,i=1,...,T)

Qutput 16 ~ Service Revenue and Pay-Out Analysis

Cost of sales subtotal before depreciation and adjustment of I. D.
COSST; 4=LC4i+I0H4{+TDSOHi, i=0,...,T
TIDSHS=A(TIDASHi, i=0,...,T), i=0,...,T

Adjustment of I. D. according to number of units as products developed
come on stream. A
AID;=(TNMIS;+TNSH) ;+TNSH3;)xTIDASH; /TIDSHS, i=0,...,T

Cost of sales
C0S,4=C0SST}4+SD{+TIDASH;-AID4, i=0,...,T

Other income statement calculations.
PBT;;=R1;-COS14, i=0,...,T
FT;;=RTxPBT1i, i=0,...,T
NP;;=PBT1{-FT1i, 1=0,...,T

Qutput 17 - Service Income Statement
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Section 0 - Other Income and Aggregate Income Statement

‘Exogeneous Variables Required: T, RT, RRP, Yj, OIyy, k=1,...,3, both i=0,
«..,T, SL_7.

Endogeneous Variables Required: Rp{(N), Rpj(L), R3i(E), COS1i(N),
C0S,4 (L), COS34(E), i=0,...,T.

Variables Used Elsewhere: RA;(P), COSA;(P), FTAi(P,Q), RST{(P), SL;(P),
NPA; (P), PBTA;(Q), all i =0,...,T.

Other Variables Used: TOI PAITR;, NOIi, TPAi, all i=0,...,T.

i»

Calculations:

Three sources of other income.
TOIi=A(OIki, k=1,...,3), i=0,...,T

PAIT repayment for use of prototypes.
PAITR;=0, i=0,...,NYLRP-1
PAITR;=0OI1xRRP, i=NYLRP,...,T

Net other income after PAIT repayment.

NOI;{=TOI;~PAITR;, i=0,...,T

Output 18 - Other Income

Sales revenue forms revenue subtotal.
RSTj.:A(Rki’ k=l’ .o ,3), i=0’ ees,T

Revenue aggregate after other income.
RA;=RST4+NOIj, i=0,...,T

Cost of sales aggregate.
COSA{=A(COSki, k=1,...,3), i=0,...,T

Other income statement calculations.
PBTAi=RAi—COSAi, i=0,...,T

Surplus ot loss.
SL;=SLi-1+PBTA;, i=0,...,T

Taxable profit is equal to surplus.

- TPAj=0, i=0,...,T

If SLj is greater tham 0, TPA;=SL;, i=0,...,T
FTA;=RTxTPAj, 1=0,...,T

NPA;=TPA;-FTA;, i-0,...,T

Output 19 - Aggregate Income Statement
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Section P - Balance Sheet and Cash Flow Statement

Exogeneous Variables Required: T, NDLAR, My4, i=0,...,T, NDLAP, NDIHR,
NDLSP, PE;, i=-1,...,T, Yj, i=0,...,T, AR_j, AP_j, RCTS, C_j, I_, SL-1,
FAI.y, TD_j, SA_;, EIj, i=-1,...,T.

Endogeneous Variables Required: RA4i(0), M1i(D), M3i(F), Msi(L), NFA{(0),
TLj (B), COSA;(0), FTA;(0), FAI;(G), TD;(G), RST;(0), SLj(0), all i=0,...,T.

Variables Used Elsewhere: FACj(Q), i=-1,...,T, CAj(Q), TCL;(Q), Ci(Q),
ARi(Q)’ Ii(Q)s APi(Q), SA{(Q), i=0,...,T.

Other Variables Used: CAR;, CCRj, TRCj, MPj, PAP;, PCP;, all i=0,...,T,
TDC;, NFAj, TA;, Ei, DRy, all i=-1,...,T, IIj, PEIj, CP;, APIj, SAIj,
STi, NCPj, NCFj, CIy, NCRy, CRCi, all i=0,...,T, CA-j, TCL_].

Calculations:

Accounts receivable are expressed in terms of number of days lag.
AR{=RAjx NDLA! /365, i=0,...,T

Collections of accounts receivable.
CARj=ARi-1, i=0,...,T

Collections of current receivables.
CCR4=RA;-ARj, i=0,...,T

Total revenue collections is the sum of current collections and collections
of accounts receivable from the previous.year.
TRCj=CCR;i+CAR;, i=0,...,T

Materials purchases.
MPi=Mli+M21+M3i+M5i, i=0,...,T

Accounts payable are expressed in terms of number of days lag.
AP{=MP{xNDLAP/365, i=0,...,T

Payments of accounts payable.
PAP;=AP;_1,,6i=0,...,T

Payments for current purchases.
PCPj=MP{-AP;, i=0,...,T

Inventory is expressed in terms of number of days of H. R. purchases.
I;=Mg;xNDIHR/365, i=0,...,T

Salaries accrued are expressed in terms of number of days of total labour
cost.
SA;=TLixNDLSP/365, i=0,...,T

Qutput 20 - Notes on Cash Flow

Cash is a percentage of sales revenue.
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C;=RCTSxRSTi, i=0,...,T

Current assets.
CAi=Ci+ARi+Ii+PEi, i=-1 3o e ,T

Fixed assets and depreciation are cumulated annual amounts.
FACj=CUM(FAL;), i=-1,...,T"
TDCi=CUM(TDi), i=-1,...,T

Net fixed assets (after depreciation).
NFA{=FAC{-TDC;, i=-1,...,T

Total assets.
TAi=CAi+NFAi, i=-1,...,T

Total current liabilities.
TCL;=AP{+SA;, i=-1,...,T

Set surplus/loss equal to net profit (aggregate) if NPA is greater than O.
If NPAj is greater than 0, SLi=NPA4, i=0,...,T :

Equity.
E{=EI{+SLi, i=-1,...,T

Debt required is balancing item to make total liabilities and equity equal
to total assets.
DRy=TA;-TCL;-Ej, i=-1,...,T

Qutput 21 - Balance Sheet

Inventory inérement .
IT{=I4=Ij-1, i=0,...,T

Prepaid expenses increment.
PEI;=PE{-PEj-1, i=0,...,T

Cash payments.
CP{=COSA +FTAj+FAI;+I1+PEj, i=0,...,T

Accounts payable increment.
API;=APi-AP{_1, i=0,...,T

Salaries accrued increment.
SAT;=SAj-SA4_1, i=0,7..,T

Subtotal. -
STi=TDi+APIi+SAIi, i=0,...,T

Net payments.
NCP4=CP;-ST;, i=0,...,T

Net cash flow.
NCFj=TRC;-NCP;, i=0,...,T

Cash increment.



CIj=-(C4-Ci-1), i=0,...,T

Net cash required.
NCR4{=NCF4+CI;, i=0,...,T

Cumulative cash required.
CRC;=CUM(NCRj), i=0,...,T

Qutput 22 - Aggregate Cash Flow Statement
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Section Q - Income Statement and Balance Sheet

With Book Depreciation
Exogeneous Variables Required: T, RBD, SL_;, RT, EI;, Y;j, PE;, i=0,...,T.
Endogeneous Variables Required: FAI;(G), PBTA;(0), TD;(G), FAC;(P),
CAj (P), FTA;(0), TCL;(P), Ci(P), AR;j(P), AP;(P), I;(P), SAi(P), i=0,...,T,
FAC_1(P).

Variables Used Elsewhere: None.

Other Variables Used: TPAj, NPA;, NFAj, TA;, Ei, DRj (all redefined here),
BDj, FTABDj, BDCj, DTy, DTC,, i=0,..,T.

Calculations:

BDM=1

Book depreciation.
BD;=D(BDM,FAC_], FAIj, RBD), i=0,...,T

Profit before tax (aggregate).
PBTA;=PBTA;+TD;-BDj, i=0,...,T

Surplus or:loss.
SL;=SL;._1tPBTA{, i=0,...,T

Taxable profits is equal to surplus,

TPA;=0, i=0,...,T

If SL is greater than 0, TPAy=SL4, i=0,...,T
FTABD{=RTxTPAj, i=0,...,T

NPA;=TPA;j-FTABD;, i=0,...,T

Output 23 -~ Income Statement with Book Depreciation

Book depreciation cumulated.
BDCi=CUM(BDi), i=0,...,T

Net fixed assets.
NFA{=FAC;-BDC4{, i=0,...,T

Total assets.
TAi=CAi+NFAi, i=0,...,T

Deferred taxes. -
DT4=FTABD;-FTAi, 1=0,...,T

Deferred taxes cumulated.
DTCi=CUM(DTi), i=0,...,T

Set surplus/loss equal to net profit (aggregate) if NPA; is greater than 0.
If NPA; is greater than 0, SL;j=NPA;, i=0,...,T



Equity.
E;=EI;+SL;, i=0,...,T

Debt Required.
DR;=TA;-TCL4-DTC4-Ej, i=0,...,T

Output 24 - Balance Sheet with Book Depreciation
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Document 2 - Formulation of Routines

Sample Formula Definition

Z=A(Xy, k=1,...,n) Addition:
Z=X]1+X+. . .+Xp

Z=C(¥X;,RC) Compounding:
Z=X;x(14RC)1

Z{=CBASE(X,RC) Compounding a base:
Zi=Xx (14+RC)*

Z=CUM (X3) Cumulation:
Z=Xi+Xi_1+...+XO

Z;=D(DM,B,AI;,RD) Depreciation:
If DM=1l (straight line):
Zi=RDx (A(AI;, j=0,...,i)+B)
If DM=2 (diminishing balance):
If i=0: UDAQ=AIQ+B
Z0=RDxUDA(

If i is greater than O:
UDA{=UDA{-1+AIi-Z5-1
Z{=RDxUDA

Z;=DR(DM,B,AI;,RD,ROR,RS) Depreciation with replenishment
(assume DM=2 for diminishing balance):

If i=0: RS=RORx (AL(+B)
UDA(=AT(+B+RS
Z0=RDxUDA()

If i is greater than O:
RS=RORx (UDA; _{+AIi-Zj_1)
UDA;=UDA;_1+AT;-Z{-]1+RS

Z;=RDxUDA;

Z=INCR(Xi) Increment:
Z=X;-Xji-1

Z=PV (X;,RR) Present value:

Z=X;x (1+RR) "1
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Document 3 - Dictionary of Variables

Value Set in Section Variable Symbol Variable Definition

Routines D, DR

N

/(-1), P(0-T)

/(_1) ’ P(O—T)

I

Routines D, DR

Q

/(-1), P(0-T)

i=-1,...

API{
i=-1,...,T

i=0,...,T

BDC;
i=0,...,T

BDM

BP;
i=0,...,T
i=-1,...,T

CA
i==1,...,T

Average direct service cost per

»field in market location k

Asset increment

Adjustment of Independent Development

Accounts payable

Accounts payable increment

Accounts receivable

Annual revenue per field, field

type k

Annual revenue per field, averaged,
market location k

Annual revenue per field, per day,
field type k

Advertising and sales promotion

Annual vessel rental
Opening balance

Book depreciation

Book- depreciation, cumulated

Book depreciation method

Bid and proposal cost

Cash

Current assets
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P CAR{ Collections of accounts receivable
i=0,...,T
P CCRy Collections of current receivables
i=0,...,T
/1), M(2,3) CFyq Crew cost per field, field type k
' =1,...,3
i=0,...,T
/ CFB Crew cost per field, base
P CI; Cash increment
i=0,...,T
N(l), L(2), E(3) COSy 1 Cost of sales for income statement k
k=1,...,3
i=0,...,T
0 COSA4 Cost of sales, aggregate
i=0,...,T
N(1), L(2), E(3) COSSTy 4 Cost of sales sub-total, income
k=1,...,3 statement k
i=0,...,T
L COSSTS Cost of sales subtotal, summed
p Cp; Cash payments
i=0,...,T
P CRC4 Cumulative cash required
i=0,...,T
H vy Capsule value, for depreciation
i=0,...,T calculation
N Di Discount per DUC field, post-MUC
i=?,...,T
H DCy Depreciation per capsule
i=0,...,T
H Diji Depreciation per field, field type k,
=1,...,3 S.H. depreciation category j
ji=l,...,3
i=0,...,T
Routine D DM Depreciation method
/- DMOF Depreciation method, office furniture
/ DMSH; Depreciation method, S.H. type k
=l,...,7

/. ' DMV Depreciation method, vessel



DOFi
i=0,...,T
DR{
i=-1,...,T
DSH, .
k=}1]1f?..,7
i=0,...,T
DSOHy
k=1,2
i=0,...,T
DSOHF

k-
k=1,..%,3
i=0,...,T
DSOHFBj
k=1,...,3
DSOHSTkji
k=1,2
§=1,2
i=0,...,T
DT4
i=0’f > T
DTC4
i=0,...,T
DUCD4
i=0,...,T
DUCDB
DVi
i=0,...,T
DVS
Ei
i==1,...,T
EIi
i=-1, ,T
Fy
i=0,...,T
FAC;

i=-1,...,T
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Depreciation on office furniture
Debt required

Depreciation on S.H. type k

Direct service overhead, market
location k

Direct service overhead per field
(other than vessel rental), field
type k

Direct service overhead per field
(other than vessel rental), field
type k, base

Direct service overhead subtotal,

market location k, first years (j=1)
and other years(j=2)

Deferred taxes
Deferred taxes, cumulated
DUC discount per year

DUC discount per year, base

Depreciation on vessel

Depreciation on vessel, summed

Equity
Equity investment
Fringe cost

Fixed assets, cumulated



/(-1), G(0-T)

N(1), L(2), E(3)

/(-1), P(0-T)

FAI4
i=-1,...,T
FTi
=1,...,3
i=0,...,T
FTA,
i=0y...,T
FTABD;
i=0,...,T
HRCyc i
k=1,...,4
i=0,...,T
HRCSy
k=1,...,4
I3
i=-1,...,T
LCki
k=l,...,3
i=0,...,T
IDAHRK{
k=1,...,3
i=0,...,T
IDASH 4
k=1,...,3
i=0,...,T
IDASHD} ¢
k=1,...,3
i=0,...,T
IDASHS 31
k=1,...,3
IDHRy
k=1,...,4
I1;
1=0,...,T
IOHy 4
k=1,...,5
i=0,...,T
IOHA3;
=1,...,3
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Fixed assets increment

Federal taxes, income statement k

Federal tax, aggregate
Federal tax, aggregate, with book
depreciation

H.R. subcontract cost, H.R. type IIk

H.R. subcontract cost, H.R. type IIk,
summed

Inventory

Investment in capsule, market
location k

I.D. allocated to H.R. type Ik
I.D. allocated to S.H. type k

I.D. allocated to S.H. type k,
de-compounded

I.D. allocated to S.H. type k,
summed
I.D. allocated to H.R. type IIk

Inventory increment

Indirect overhead allocated to
function k

Indirect overhead allocated to
function 3 for S.H. type k



F(3), L(5)

D(1), /(2), F(3), L(5) M4

TOHAHR}
k=1,...,4
I0HD4
i=0,...,T
TOHF} 4
=1,...,3
i=0,...,T
TOHFB,,
k=1,...,3
1=0,...,T
TOHSy,
k=3,4,5
ISSEy
k=1,...,3
1=0,...,T
LCys
k=1,...,6
i=0,...,T
LCA
k=1%..,3
LCAHRy
k=1,...,4
LCBy 4
k=1,...,6
i=0,...,T
LCDj4
i=0,...,T
LCSy
k=3,5
k=1,2,3,5
i=0,...,T
MCSHy ;
k=1,...,3
i=0,...,T
MCSHDy ¢
k=1,...,3
i=0,...,T
MCSHS

k=1,.5.,3
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Indirect overhead allocated to H.R.
type IIk

Indirect overhead allocated to
function 3, de-compounded

Indirect overhead per field, field
type k

Indirect overhead per field, field
type k, base

Indirect overhead cost, summed, for
function k

Investment in SSE, field type k

Labour cost, function k

Labour cost allocated to function 3,
S.H. item k

Direct labour cost allocated to H.R.
type IIk

Labour cost base, function k

Labour cost, de-compounded

Labour cost, summed, function k

Materials cost, function k

Materials cost, S.H. type k

Materials cost, S.H. type k,
de-compounded

Materials cost, S.H. type k,
summed



F(3), L(5)

/(-1), P(0sT)

i=0,...,T-n-1

NCF
i=0,...,T

NCP4
i_O,.ool, 'I

NCR4
i=-1,...,T

NDIHR

NDLAR
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Materials purchases
Materials, summed, function k
Number of year

New business allocation (of I.R.
and I.D.)

New business annual profit of projects
starting in year i

Net cash flow

Net cash payments

Net cash required

No. days inventory, of H.R.

No. days lag on accounts receivable
collections

No. days lag on accounts payable
No. days lag on salaries payable
No. employees, funtfibn k

No. employees, non-field

No. employees, non-field,increment

No. fields, market location k

Net fixed assets

No.fields, cumulated, market
location k

No. of fields to receive DUC discount



64

M NFF ‘ No. of full fields
A NFYy 4 No. of field years, market location k
=1,2
i=0,...,T
/ NHRy § 1. No. units of hardware for resale type
=1,...,3 Ik, market location j
j=1,2
i=0,...,T
0 NOTI4 Net other income
i=0,...,T
N(1),L(2),E(3) NPk4 Net profit, income statement k
k=1,...,3
i=0,...,T
0 NPA{ Net profit, aggregate
i=0,...,T
M NPF No. partial fields
/ NSH No. units of S.H. type k, market
k=1,%,4,5 location j
j=1,2
i=0,...,T
/ NSSUS No. sets of spares for all U.S. fields
/ NTNBP Sales revenue: No. times N,B. profit
/ NWHC No. wellhead cellars, WHC type k
k=1,2
i-0,...,T
L NWHCS No. wellhead cellars, WHC type k,
k=1,2 summed
/ NYBDD No.years to begin DUC discount
/ NYCR No. years before capsule refurbish-
ments
/ NYLRP No. years lag to PAIT repayment
/ NYNPID No. years new projects' I1.D,
/ NYNPP No. years new projects' profit
/ NYSC No. years to service contract at

level price

/ ) 0By Opening balance (for depreciation),
=1,...,7 S.H. type k



N(1), L(2), E(3)

OBC

" OBR

OBS
OBSSE
OBV

OFT,
i=0%T...,T

OFNFEi
i=0,...,T

OFNFEB

PAP4
i=0,...,T

PBTki
=1,...,3
i=0,...,T

PBTA;
i=0,...,T

PCy
i=r,...,T

PCP4
i=0,...,T

PE
i==1,...,T
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Opening balance for one capsule

Opening balance for one refurbish-
ment capsule

Opening balance for spares
Opening balance for SSE
Opening balance for vessel
Office furniture increment
Office furniture per non-field
employee

Office furniture per non-field
employee, base

Office furniture opening balance
Other income, source k

Other indirect overhead

The value 1

Net cash flow after tax
PAIT repayment
Payments of accounts payable

Profit before taxes, income statement
k

Profit before taxes, aggregate
Net cash flow, cumulated
Payments for current purchases

Prepaid expenses-



N(1), L(2), E(3)

/
/

Routines C, CBASE

PEI4
i=0,...,T
PVCFk1
k=1,...,3
i=0,...,T
PVCFSy
k=1,...,3
PVNB;
i=0,...,T-n-1
PVOS

PVP;
i=1,...,T
PVPS
PVTDFy ;
k=1,...,3
i=0,...,T
PVTDF Sy
k=1,...,3
PVTIFy 4
k=1,...,3
i=0,...,T
PVTIFSy
k=1,...,3
PVVR
PVVTS{
i=0,...,T
PVVTSS
Rii
k=1,...,3
i=0,...,T
RAj
i=0,...,T
RATR

RBD

RC

Prepaid expenses

Present value of
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increment

total costs per

field, field type k

Present value of

total costs per

field, field type k

Present value of

new business for

project beginning in year i

Present value of
Present value of
Present value of
summed

Present value of
per field, field
Present value of
per field, field

Present value of

one (1), summed

net cash flow

net cash flow,

total depreciation
type k

total depreciation
type k, summed

total investment

in a field, field type k

Present value of
type k, summed

Present value of
Present value of

Present value of
summed

total costs, field

vessel rental

vessel tax saving

vessel tax saving,

Revenue, income statement k

Revenue, aggregate

Ratio of advertising to revenue

Rate of book depreciation

Rate of compounding



/

Routines D, DR

/

RCTS

RDOF

RDPF

REMy 4
k=1,2
i=1,...,T
RFMDy 1
k=1,2
i=1,...,T

RFTTLC
RFYS
RFYSR
RFYSRF
RHi
i=0,...,T
RHB

RI

RIDAHRki
k=1,...,3

i=0,...,T
RIDASH{
k=1,...,3
i=0,...,T
RLCA
RMTLIR

RNBSCR
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Ratio of cash to sales
Rate of depreciation

Rate of depreciation on office
furniture

Rate of depreciation on non-U.S.
partial fields

Rate of depreciation on S.H. type k

Rate of depreciation on vessel
Revenue per field, MUC, market

location k

Revenue per field, MUC, market
location k, per day

Ratio of fringe to total labour
costs

Ratio of first year direct service
costs

Ratio of first year direct service
revenue

Ratio of first year direct service
revenue, first field(s)

Revenue per head

Revenue per head, base
Rate of inflation
Ratio I.D. allocation to H.R.

type Ik

Ratio I.D. allocation td;S.H;;type k

Ratio of labour cost allocated
Ratio of materials to labour for I.R.

Ratio of new business selling costs
to revenue



Routine DR

L

/, Routine PV
/

.

Routine DR

H

/(-1), P(0-T)

ROIOH

ROR

RPF

RPFITF

RR

RRS

RS

RSB
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Ratio of other indirect overhead to
home labour

Rate of replenishment: .

Revenue, as a function of price,
from H. R, type IIk

Ratio of partial fields to non-U.S.

fields

Ratio of partial fields' indirect
overhead to that of full fields

Rate of return

Ratio of repayment of PAIT

Rate of replenishment of spares
Replenishment of spares per field

Replenishment of spares, per field,
base

Replenishment of S.H. type k

Replenishmeht of spares, per field,
field type k

Revenue subtotal

Rate of taxation

Rate of usage, field type k
Refurbishment value, for depreciation
calculation

Salary (base, compunded), function k
Salaries accrued

Salaries accrued increment

Salary base, function k



/(-1), 0(0-T)

SCHRy ¢
k=2,3

SHIK{i
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Subcontract cost, H.R. type Ik

Subcontract cost, H.R. type Ik,
base

Subcontract cost, S.H. type k

Subcontract cost, S.H. type k,
base

Subcontract cost, WHC type k

Subcontract cost, WHC type k,
base

Service depreciation

Service hardware increment, type k

Surplus or loss

Service revenue, first years of a
field, market location k

Service revenue, other years of a
field, market location k

Shore support

Shore support, base

SSE value, for depreciation calcula-
tion

Subtotal of deductions from cash-pay-
ments

Spares value, for depreciation
calculation

Time horizon in years



/ (_1) ’ G(O—T)

TA;
i=-1,...,T
Tcki
k=1,2
i=0,...,T
TCFKi
=1,...,3
i=0,...,T
TCHRk
k=1,...,4

TCSHy,
k=1,...,3
TDi
i=-1,...,T
TDC4
i=-1,...,T
TDF 4
k=1,...,3
i=0,...,T
TDL4
i=0,...,T
TDSOH1
i=0,...,T
TIDAHR
i=0,...,T
TIDANB;
i=0,...,T
TIDASH4
i=0,...,T
TIDHRS
TIDSHS
TIFy 4
k=1,...,3
i=0,...,T
TIOHi

i=0,...,T
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Total assets

Total costs of function k

Total costs per field, field type k

Total costs of H.R. allocated to H.R.
type- ITk

Total current liabilities

Total
Total
Total

Total
field

Total
Total
Total
Total
Total

Total

Total

cost of S.H. type k

depreciation

depreciation, cumulated

depreciation per field,
type k
direct labour cost

depreciation, service overhead

I.D.

I.D.

I.D.

I.D.

I.D.

allocated to H.R.

allocated to N.B.

allocated to S.H.

allocated to H.R., summed

allocated to S.H., summed

Total investment in a field, field
type k

Total indirect overhead



A(2,3,4,5),/(3,6,7,8)

H

G(l—?’) s/ (4"7)

TL4

i=0,...

TNE{

i=0,...

TNHRki

=1,...

i=0,..

TNHRSy
k=2,3

TNMIS;
i=0,..

TNMISS

TNSHk 1
k=1,..

i=0,...

TNSHSy
k=1,..

TOI{

i=0,...

TPA4
i=0,..

TPNB
i=0,..

i=0,...

TWAHR
=1,.%

TWS

UCy,
k=1,..

UCC
UCSHki

k=1,..
1=0,..

.,T

.,T

.,8

.3

.,T

.,T

"

A

es?
s T
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Total labour cost
Total no. employees

Total numbers of H.R. type Ik

Total numbers of H.R. type Ik,
summed

Total no. MUCs including spare MUCs
Total no. MUCs including spare MUCs,

summed

Total numbers of S.H. type k

Total numbers of S.H. type k, summed
Total other income

Taxable profit, aggregate

Total profit on N.B.

Total service revenue

Total revenue collections

Totﬁl warranty

Total warranty allocated to H.R.
type I1k

Total warranty, summed

Total cost of H.R. type IIk

Unit cost of capsule

Unit cost of S.H. item k, base



F(1=3), /(4-7)

Routines D, DR

L

Routines

/

/

Routines

UCSHBy

k=1,...

UDA

UPBTy

USPy ¢

=1,...

i=0,..

USPBy

=1,..

Vsv

.
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Unit cost of service hardware type k,
base

Undepreciated asset

Unit profit on H.R. item ITIk

Unit profit before tax on H.R.
item ITk

Unit selling price on H.R. item IIk

Unit selling price on H.R. item IIk,
base

Unit tax

Vessel cost

Vessel increase
Vessel rental

Vessel salvage value

Vessel tax saving

Warranty cost, for H.R. type Ik

s

Warranty cost, base, for H.R. type
Ik

Warranty cost, H.R. type Ik

Dummy  variable

Year

Year zero (base year)

Dummy variables used to define values
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Document 4 - Dictionary of Variable Subscripts

Subscript Definition

Field Type

Function

Hardware for Resale Type I

Hardware for Resale Type II

Income Statement

Market Location

Other Income Source

S.H: Depreciation Category

Service Hardware Type

k*

1

N

(o)W, BEL VL IS

w N =

wN =

w N =

OOV WN

Meaning

U.S.
Non-U.S.
Non~-U.S.

(Full)
(Full)
(Partial)

I.R.
I.D.
S.H.
S.0.
H.R.
I

ndirect Overhead

WHC
PC
MM

WHC Pre-MUC
WHC Post-MUC
PC

MM

Service
Hardware
New Business

U.Ss.
Non-~U.S.

PAIT
IRDIA
IRAP

Capsule
SSE
Spares

DUC

MUC

SSE
Refurbishment DUC
Refurbishment MUC
DUC Spares

MUC Spares

Spare MUCs

*The subscript is k unless j is in parentheses.

Variables Typed

ARFy, ARFDL, CFyj, DFiji,
DSOHF) i, DSOHFBy, ICy4,
I0HFy;, IOHFBy, ISSE.;,
PVCFyi, PVCFS,, PVIDFy,,
PVIFSk, PVTIF,;, PVIIFSg,
RSFy 4, RUg, TCFki, TDFki,
TIFki

TOHyi, IOHS, LCyki, LCBki,
LCSk, Myjs MSk, NEkj, Ski,
SBi, TCyi

IDAHRy , NHRkji, RIDAHR,
SCHRyki, SCHRBy, TNHRyj,
TNHRSk s Wki s WCki

HRCy4, HRCSy, IDHRy,
IOHAHRy, LCAHRy, RPyi,
TCHRyx, TWAHRy, UCyk, UPk,
UPBTy, USPki, USPBy, UTk

COSki, COSSTki, FTki,
NPki, PBTki, Rgki

ADSFyi, ARFAL, DSOHki,
DSOHSTkji, ICki, NFgj,
NFCki, NFYyi, NHRk'i(j),
NSHkyi(j), RFMkj, RFMDyj,
SRFYki, SROYyj

OIyi
Diji(j)

DMSHy, DSHyj, IDASHyq,
IDASHDy;, IDASHS3y, IOHA3K,
LCAy, , MCSHyj, MCSHD,,
MCsH , NSHyji, OBy, RDSH,
RIDASHy{, RSCyi, SCSHyjs
SCSHBy, SHI,;, TCSH,
TNSHy i, TNSHSy, USSHyj,

UCSHBy,

Subscript i refers to year.
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WHC Type 1 Pre-MUC NWHCy, , NWHCSk, SCWHCy;,
2 Post-MUC SCWHB;
Year Category 1 First year DSOHSTk 31 ()

2 Other years



Variable

Name

RI

RR

RT

RRS
RBD
RDSH]
RDSH2
RDSH3
RDSH4
RDSHg
RDSHg
RDSHy
RUy
RU»
RU3
RDOF
RDV
RLCA
RATR
ROICH
RFTTLC
RFYS
REYSRF
RFYSR
RRP
RNBSCR
RPF
RPFITF
RMTLIR
RCTS
RDPF

YZ
NSSUS
NYSC
NYCR
NYNPID
NYNPP
NYLRP
NYBDD
NDLAR
NDLAP
NDLSP
NDIHR
NTNBP
NFDD
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Document 5 - Input Required

Input Table 1 ~ Decimal Fractions and Integer Numbers

Variable Description

Decimal Fractions:
Rate of inflation
Rate of return
Rate of taxation
Rate of replenishment of spares
Rate of book depreciation
Rate of depreciation on S.H.: DUC
MUC
SSE
Refurbishment DUC
Refurbishment MUC
Spares DUC
Spares MUC
Rate of usage: full field - U.S.
full field - Non-U.S.
partial field - Non-U.S.
Rate of depreciation: office furniture
Rate of depreciation: vessel
Ratio of labour cost allocated
Ratio of advertising to revenue
Ratio of other indirect overhead to home labour
Ratio of fringe to total labour cost
Ratio of first year direct service costs
Ratio of first year direct service revenue first field(s)
Ratio of first year direct service revenue
Ratio of repayment of PAIT
Ratio of new business selling costs to revenue
Ratio of partial fields to non-U.S. fields
Ratio of partial fields' indirect overhead to full
Ratio of materials to labour for I.R,.
Ratio of cash to sales
Rate of depreciation on non-U.S. partial fields

Integer Numbers:

Time horizon in years

Year zero (base year)

No. sets of spares for all U.S. fields

No. years to service contract at level price
No. years before capsule refurbishment

No. years new project's I.D.

No. years new project's profit

No. years lag to PAIT repayment

No. years to begin DUC discount

No. days lag on accounts receivable collections
No. days lag on accounts payable

No. days lag on salaries payable

No. days inventory, of hardware for resale
Sales revenue: number of times new business profit
No. of fields to receive DUC discount
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NENF_; In year previous to base year: mno. employees non-field

NE; -1 _I.R.
NE7, -1 I.D.
NE3, -1 S.H.
NE4 -1 S5.0.
NEs5, -] H.R.
NEg, -1 Indirect Overhead

Depreciationmethods:  "l=straight line, 2=declining balance
DMSH;  DUC ‘
DMSHy  MUC
DMSH3 SSE
DMSH, Refurbishment DUC
DMSHg Refurbishment MUC
DMSHg DUC spares
DMSHy MUC spares
DMOF Office furniture
DMV Vessel




Variable

Name -

PE_1
EI_}
C_1
AR_1
I-1
FAI_;
TD-q
AP_1
SA_1
NCR-1
SL-1

SCSHB]
SCSHB»
SCSHB3
SCWHCB]
SCWHCB
SCHRB2
SCHRB3
UCSHBy,
UCSHBj5
UCSHBg
UCSHB7?
DSOHFB]
DSOHFB9y
DSOHFB3
SSB

Vv

CFB

SB1

SBo

SB3

SBy

SBs

SBg

RHB
OFNFEB
DUCDB
WB1

WB2
WB3

0B,

OB2

OB3

0By
0Bs.
OB6

0B

OFOB

Input Table 2 - Dollar Figures

Variable Description

Costs in year previous to base year: Prepaid expenses
Equity investment -
Cash
Accounts receivable
Inventory
Fixed assets
Depreciation
Accounts payable
Salaries accrued
Cash required
Surplus or loss
All other costs are costs in base year:

Subcontract cost, S.H., base: DUC
MUC
SSE
Subcontract cost, WHC, base: Pre-MUC
Post-MUC
Subcontract cost, H.R., base: PC
MM
Unit cost of S.H., base: DUC refurbishment
MUC refurbishment
DUC spares
MUC spares
Direct service overhead per field other than vessel rental:

Non-U.S.

Shore support, base
Vessel

Crew (per field), base
Salary base: 1I.R.

" wmwH
omuo

H.R.
Indirect overhead
Revenue per head, base (for estimation of advertising cost)
Office furniture per non-field employee, base
DUC discount per year, base
Warranty cost, base: WHC

PC

MM
Opening balance (for depreciation): DUC
MUC
SSE

DUC refurbishment
MUC refurbishment
DUC spares
MUC spares

Office furniture opening balance
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U.S.
(full)
Partial



Input Table 3 - Data Arrays Over Time

In the variable name, i=0,...,T and refers to year.
Variable

" Name Variable Description
NFi4 No, fields: U.S.

NF 24 Non-U.S.

NWHC1i4 No. WHC: Pre-MUC

NWHC9{ Post-MUC

NHR],1i No. WHC: TU.S.

NHR1,2i Non-U.S.

NHR2,1i No. connectors: U.S.

NHRz,zl Non-U.S.

NHRj 1j No. :MMs: U.S.

NHR3 ,21 Non-U.S.

NSH1,1i No. DUCs: U.S.

NSHy 24 Non-U.S.

NSH2,1i No. MUCs: U.S.

NSH2, 21 Non-U.S.

NSH4 1i No. Refurbishment DUCs: U.S.

NSH4, 21 Non-U.S.
NSH5,1i No. Refurbishment MUCs: U.S.

NSH5, 21 Non-U.S.
NSH34{ No. SSEs

NSHg{ No. Spares DUC

NSH74 No. Spares MUC

NSHg{ No. Spare MUCs

NE] i No. employees: 1I.R.

NE2{ 1.D.

NE34 S.H.

NE44 S.0.

NEg54 H.R.

NEg{ Indirect overhead
NENF{ Non-field

RIDASH;4 Ratio I.D. allocation to S.H.: DUC
RIDASH?24 MUC
RIDASH34 SSE
RIDAHR}3 Ratio I.D. allocation to H.R.: WHC
RIDAHR 4 PC
RIDAHR3{ MM
Moi Cost of materials, I.D. '
BP; Cost of bid and proposal

0114 Other income: PAIT

0Io4 IRDIA

0I34 IRAP

PE{ Prepaid expenses

EI4 Equity investment
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Section

Schedule
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11-
12
13
14
15
16
17
18
19
20
21
22
23
24
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Document 6 - OQutput Produced

List of Output Schedules
Title

Market

Labour

Depreciation on Office Furniture

Indirect Overhead

Independent Research and Independent Development
New Business Profit and Income Statement
Allocation of Capital Expense to Service Hardware
Fixed Assets

Service Hardware Depreciation per Field

Vessel Rental

Direct Service Overhead

Warranty

Hafdware for Resale

Hardware for Resale Income Statement

Cash Qutflow Service (MUC)

Service Revenue and Pay-Out Analysis

Service Income Statement

Other Income

Aggregate Income Statement

Notes on Cash Flow

.Balance Sheet

Aggregate Cash Flow Statement
Income Statement with Book Depreciation

Balance Sheet with Book Depreciation



Schedule 1 - Market
All i=0,...,T

Year ‘ Y

i
Fields
U.S. NFj4
Non-U.S. NF o4
Cumulative - U.S. NFC1{
Cumulative’-- Non-U.S. NFCo4
© . Field-years -.U.S. NFY1i
Field~years - Non-U.S. NFY24
Hardware - U.S.
Wellhead cellars NHRp 13
Pipeline connectors NHRp 13
Manifold modules NHR3 11 .
DUCs - NSH1,1i
MUCs NSH2,1i
- Refurbishmeént -DUCs NSH4, 11
Refurbishment MUCs NSH5, 11
Hardware - Non-U.S.
Wellhead cellars NHR1, 21
Pipeline connectors NHR2, 2i
Manifold modules NHR3, 21
DUCs NSH], 2i
MUCs NSH2, 21
Refurbishment DUCs NSH4, 24
Refurbishment MUCs NSH5, 21
Hardware -~ Total
Wellhead cellars- TNHR] §
Pipeline connectors TNHR24{
Manifold modules TNHR3{
DUCs TNSH14
MUCs TNSHp4
Refurbishment DUCs TNSH44
Refurbishment MUCs TNSH54
Spares DUC TNSHg1
Spares MUC TNSH74
Spare MUCs TNSHg4

SSEs TNSH34



Year

Number of employees
Independent Research
Independent Development
Service Hardware
Service Operations
Hardware for Resale
Indirect

Total

Labour cost base (100%)
I.R. -

I.D.
S.H.
S.0. -
H.R.
I

ndirect

Labour Cost
I.R.

o n o
~ O o

Total Direct
Indirect
Total Labour Cost

Schedule 2 - Labour

All i=0,...,T

Yy

NE14
NEo{
NE3j
NE4i
NE5i
NE6i

TNE

LCB14
LCB24
LCB31
LCB44
LCBs54
LCB6i

LC1i
LCo4
LC3i

rcdt

TDL4
LCei
TLi
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Schedule 3 - Depreciation on Office Furniture

Year

Number of non-field employees
Increase per year

Office furniture increase
Dépreciation on office furniture

All i=0,...,T

Yy
NENF{
NENFI;
OFT 4
DOF 4
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Schedule 4 - Indirect Overhead

Year

Indirect labour cost

Fringe

Bid and proposal

Depreciation on office furniture
Advertising and sales promotion
Other indirect overhead

Total indirect overhead

Allocation to corporate functions
I.R.

All i=0,...,T
Yi

LCgi
Fi
BP4
DOF 4
ASP;
OIOH;

TIOH;

I0H] 4
I0H24
I0H34{
IOH44
I0Hs1
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Schedule 5 - Independent Research and Independent Development

Year

I.R.

Materials

Labour

Indirect overhead allocated
Total I.R.

1.D. d
Materials
Labour
Indirect overhead allocated
Total I.D.

Applied to:
DUC
MUC
SSE
Total applied to S.H.

WHC
PC
MM

Total applied to H.R.

Remainder applied to N.B.

All i=0,...,T

Yy

M1i
LC1i
IOHli
TC1i

Moi
LC24
IOHZi
TC24

IDASH] §
IDASH2i
IDASH34
TIDASH;

IDAHR; ;
IDAHR
IDAHR34
TIDAHR

TIDANB{

84
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Schedule 6 - New Business Profit and Income Statement
|

Year of I.R.
Present value of I.R. and I.D.
Annual profit equivalent

Year

Profit generated from investment
Sales revenue
Less: Cost of sales subtotal
Cost of I.R.
Cost of I.D.
Total cost of sales

Profit before tax
Federal tax
Net profit

Both i=0,...,T-n-1

Yy
PVNBj
NBAP;

1

All i=0,...,T
Yi

TPNB;
R3j
COSST34
TC14i
TIDANB4
C0S34

PBT34
FT3i
NP3i
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Schedule 7 - Allocation of Capital Expense to Service Hardware

Year

No. DUCs (including prototype)

No. MUCs plus spare MUCs

No. SSEs

Subcontract costs

DUC

MUC (less subsidy)

SSE

Total material cost

Allocation of capital costs on basis of subcontract costs:

Number

DUC TNSHS;
MUC TNMISS
SSE TNSHS3
Total

Cost

MCSHS]

MCSHS
MCSHS4
MS4

Subcontract Direct

Labour

LCA3 1
LCA3,2
LCA3 3
LCS3

Indirect
Overhead

IOHA3,1
IOHA3 2
I0HA3, 3
I0HS3

All i=0,...,T

Yi

TNSH1{
TNMIS+
TNSH34

MCSHj4
MCSH?2i
MCSH3i

M35

Independent
Development

. IDASHS3,1
IDASHS3 2
IDASHS3 3

Total
Cost

TCSH1
TCSH»
TCSH3

Unit
Cost

UCSHB]
UCSHB,
UCSHB3



Schedule 8 -~ Fixed Assets

Year

Unit cost

DUC

MUC

SSE

Refurbishment DUC
Refurbishment MUC
Spares DUC

Spares MUC

Numbers

DUC

MUC

“SSE

Refurbishment DUC
Refurbishment MUC
Spares DUC

Spares MUC

S.H. Increase

DUC

MUC

SSE

Refurbishment DUC
Refurbishment MUC
Spares DUC

Spares MUC

Fixed assets increase

Depreciation on S.H.
DUC
MUC
SSE
Refurbishment DUC
Refurbishment MUC
Spares DUC with repenishment
Spares MUC with replenishment

Service Depreciation
Office Furniture Depreciation

Total Depreciation

All i=0,...,T

Y.
i

UCSH1 4
UCSH21
UCSH3{
UCSH44
UCSHs54
UCSHg{
UCSH74

TNSH14
TNMIS

TNSH34
TNSH4{
TNSH51
TNSHg{
TNSH74

SHIpj
SHIpj
SHI3{
SHI4q
SHIg{
SHI61i
SHI7{

FAT§

DSH14
DSH24
DSH34
DSH4i
DSHs4
DSHg4
DSH74

SD4
DOF

TD
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Schedule 9 ~ Service Hardware Depreciation Per Field

Unit costs
Capsule
Refurbishment (compounded)
SSE
Spares

Year

Costs per U.S. full field
Depreciation on capsule
Depreciation on SSE
Depreciation on spares

Total depreciation

Costs per non-U.S. full field
Depreciation on capsule
Depreciation 6on SSE
Depreciation on spares

Total depreciation

Costs per non-U.S. partial field
Depreciation on capsule
Depreciation on SSE
Depreciation on spares

Total depreciation

ucc

UCSH5 nt+1
UCSH3,0
UCSH7,0

All i=0,...,T

Yi

DF1,14i
DF1,2i
DF1,3i
TDF1{

DF2,1i
DF 2i
DF2,3i
TDF 94

DF3,1i
DF3,2i
DF3,3i
TDF34
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Schedule 10 - Vessel Rental

Year

Depreciation
Tax saving
Present value of tax saving

Vessel cost

Less: present value of tax saving
Less: salvage value (book)
Equals: present value of rentals
Annual rental

All i=0,...,T

Yy
DV
VTS,

L
PVVTS{

V .
PVVTSS
Vsv
PVVR
AVR



Schedule 11 - Direct Service Overhead

Year

Direct service overhead per field
U.S.
Non-U.S.

Direct service overhead costs:

U.S.
Fist years of fields
Other years

Total U.S.

Non-U.S.
First years of fields
Other years

Total Non-U.S.

Plus: Total U.S.

Total direct service overhead

All i=0,...,T

Yy

ADSF14
ADSF o4

DSOHST] 14
DSOHST1 | 23
DSOH)

DSOHSTz,li
DSOHSTZ’Zi

DSOH2i

DSOHli

TDSOH;
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Schedule 12 - Warranty
All i=0,.
Year Yi

Number of items

WHC TNHR] 4

PC TNHR 24

MM TNHR3{
Unit cost of warranty

WHC Wii

PC W21

MM : W31
Costs of warranty

WHC WCi14

PC WCoy

MM WC34

Total cost TW;



Schedule 13 - Hardware for Resale

Year

Subcontract cost
WHC Pre-MUC
WHC Post-MUC
PC
MM
Total subcontract cost

Direct labour

Indirect overhead
Independent development
Warranty

Total cost

Allocation of H.R. costs to H.R. items:

Sub. Direct
Cost Labour

WHC Pre-MUC HRCS; LCAHRI1
WHC Post-MUC HRCS; LCAHR)
PC HRCS3 LCAHR3
MM HRCS, LCAHR
Total (100%) MSy LCS5

Ind. I. War-
0.H. D. ranty

IOHAHR]; IDHR]; TWAHR{
IOHAHR; IDHR) TWAHR)
IOHAHR3 IDHR3 TWAHRj3
TOHAHR, IDHR;, TWAHRy
I0HS5 TIDHRS5 TWS

All i=0

Yy

HRC71 1
HRCo4
HRC34
HRCyy

M5

LCs4
I0Hs54
TIDAHR
TW4

COS24

Total
Cost

TCHRy1
TCHR9
TCHR3

TCHRy,
COSS»

yeeesT

Number U. U. U.
C. Tax P.

NWHCS3 UCj UT; UPp
NWHCS2 UCp UTz UPy
TNHRS3 UC3 UT3 UP3
TNHRS, UC4 UT4 UP4
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Sell.
Price

USPBj
USPB9
USPB3
USPBy,



Schedule 14 - Hardware for Resale Income Statement

Year

Revenue
Sales WHC Pre~-MUC
Sales WHC Post-MUC
Sales PC
Sales MM

Total revenue

Less: Cost of sales
Profit before tax
Federal tax

Net profit

All i=0,...,T

Y5

RPy5
RPZi
RP3i
RP44
Roj
COSy;

PBT )i
FTo4
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Schedule 15 - Cash Outflow Service (MUC)

Year

U.S. field (full)
Capsule
SSE
Spares

Total Investment

P.V. total investment

Shore support
Crew
Indirect overhead
Vessel rental
Direct service overhead
Total costs
P.V. total costs
Total depreciation
P.V. total depreciation

Non-U.S. field (full)
Capsule
SSE
Spares

Total investment

P.V. total investment

Shore support
Crew
Indirect overhead
" “Vessel réntal
Direct service overhead
Total costs
P.V.total costs
Total depreciation
P.V. total depreciation

Non-U.S. field (partial)
Capsule
SSE
Spares

Total investment

P.V. total investment

Crew
Indirect overhead
Direct service overhead
Total costs
P.V. total costs
Total depreciation
P.V. total depreciation

All i=0,...,T

Yi,

ICy4
ISSE4
RSF 4
TIF14
PVTIF1{

SS4
CF1i
IOHF]4
VR4
DSOHE] 4
TCF14
PVCF14
TDFli
PVIDF1i

IC24
ISSE{
RSF o4
TIF o4
PVTIFp4

SS4
CFo4
TOHF 54
VR4
DSOHF 94
TCF o4
PVCFo{
TDF 94
PVTDF 54

IC34
ISSE4
RSF34
TIF34
PVTIF34{

CF34
IOHF 34
DSOHF 3
TCF34
PVCF34
TDF3.
PYTDF 34

94

Summation

PVTIFS]

PVCFS;

PVIDFS]

PVTIFS)

PVCFS?2

PVTDF Sp

PVTIFS;

PVCFS4q

PVIDFS4
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Schedule 16 - Service Revenue and Pay—éut Analysis

Annual Revenue Per Field

U.S. (full)
_ Non-U.S. (full)
" Non-U.S. (partial)

Annual Revenue, Averaged
U.S.
~Non-U.S.

Revenue Schedule (MUC):
Year

Per year

U.S.

Non-U.S. (average)
Per day

U.S.

Non-U.S. (average)

Service revenue
U.S.
First years
Other years
Non~-U.S.
First years
Other years

Total revenue
Discount on DUCs
Net revenue

Pay-Qut Analysis

Net cash flow after tax
Cumulative net cash flow
P.V. of net cash flow

Per Year

ARF1
ARF 9
ARFj3

ARFA,
ARFA-

All i=1,.

Yi
RFM14
RFMo4

RFMD1] {
RFMD 24

SRFY]4
SROY14

SRFY o4
SROY 24

TR{

R1i

PC.
pVP

Per Day (365 Days)

ARFDy
ARFD2
ARFD3

.., T

Summation

PVPS



Schedule 17 - Service Income Statement

Year

Revenue:

Less cost of sales:
Labour
Indirect overhead
Direct overhead

Cost of sales subtotal

Plus: service depreciation
Plus: 1I.D.
Less: adjustment of I.D.

Cost of sales
Profit before tax
Federal tax

Net profit

A1l i=0,...,T

Yy

LC4s

IO0Hy 1
TDSOH{
COSST;

SDy
TIDASH.
AIDi

CO0S14
PBT1i
FT14
NP1i
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Schedule 18 - Other Income

All i=0,...,T

Year Y.

i
Income from PAIT 0114
Income from IRDIA 0I24
Income’ from IRAP 0I3;

Total other income TOI4

Less: repayment of PAIT PAITR4

Net other income NOI4



Year

Sales revenue
S.H.
H.R.
N.B.

Revenue subtotal

Other income
Total revenue

Less: cost of sales

S.H. '

H.R.

N.B.
Total cost of sales
Profit before tax - aggregate
Surplus/loss (carry forward)
Taxable profits — aggregate

Federal tax - aggregate

Net profit - aggregate

Schedule 19 - Aggregate Income Statement

All i=0,...,T

RST;

NOT{

CO0Sy4
CO0S9o4
C0S34
COSA4{

PBTA;
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Schedule 20 -~ Notes on Cash Flow

Year

Revenue collections
Collections of current receivables
Collections of accounts receivable
Total revenue collections

Accounts receivable

Materials- purchases
I.R.
I.D. -
-S.H.
H.R.
Total materials purchases

Payments for current purchases

Payments for outstanding accounts receivable .

Accounts payable
Inventory
Salaries accrued

All i=0,...,T

Yy

CCRy
CAR4
TRCH

AR{
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Schedule 21 - Balance Sheet

Year

Assets
Cash
Accounts receivable
Inventory
Prepaid expenses
Total current assets

Fixed assets
Less: depreciation
Net fixed assets

Total assets

Liabilities
Accounts payable
Salarjes accrued

Total current liabilities

Debt required
Equity
Investment
Surplus/Loss
Net equity

Total liabilities and equity

All i=-1,...,T

TA4



Schedule 22 - Aggregate Cash Flow Statement

Year

Cash collections
Revenue collections

Cash  payments
Cost of sales
Taxes
Fixed assets increment
Inventory increment
Prepaid expenses increment
Total cash payments

Less:
" Depreciation
Accounts payable increase
Salaries accrued increase
Subtotal

Net cash payments

Net cash flow

Cahs increment

Net cash required
Cumulative cash required

All i=0,...,T

Yy

TRCy

COSA4
FTA4
FATL4
II4
PET4
CP;

D,
art
SAI
ST¢

i

NCPi
NCF3
CI4

NCR;
CRCy-.
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Schedule 23 - Income Statement with Book Depreciation

Year

Profit before tax -~ aggregate
Surplus/loss (carry forward)
Taxable profits - aggregate
Federal tax - aggregate

Net profit - aggregate-

All i=0,...,T
Yy
PBTA;
SLy
TPA,
i
FTABD{

NPA{
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Schedule 24 - Balance Sheet with Book Depreciation

Year

Assets
Cash
Accounts receivable
Inventory
Prepaid expenses
Total current assets

Fixed assets
Less:. book depreciation
Net fixed assets

Total assets

Liabilities
Accounts payable
Salaries accrued

Total current liabilities

Debt required

Deferred taxes

Equity
Investment -

Surplus/loss
Net equity

Total liabilities and equity

All i=0,...,T

FAC4
BDC4
NFA{
TA
AP4
SA4
TCLi:
DRy
DTC4

EI§i
SL4

TA{
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D. Algorithm Limitations

The potential user of the algorithm should be aware of
the limitations listed below.

1. The algorithm does not allow substitution of externa-
lly set values for variables derived in algorithm formulae.

If this is desired for comparison of actual values wifh model-
generated values, it would probably be for only one year's
values. Because the algorithm is designed to handle a number
of years, it would be better to design a separate comparison
model. As a computer program, it would take as input the set
of actual values of wvariables, and the set of values derived
from the long range financial planning model, and merely
compare  the two sets rather than mix the comparison feature
with the value-generation feature.

2. The algorithm handles only the number of subscript
categories which were used in the model. New subscripts can be.
added, with careful attention to their wvalidity with respect
to all the variables for which ghe new subscripts will be used.

3.> The- algorithm does not have built-in editing of the
input data for invalid or inconsistent figures. Therefore,
calculation results will be only as good as the input data.

4. The algorithm is based on time-units of one year and
would have to be revised to handle divisions into parts of a
year.

These limitations could be overcome if it were decided

that the increased flexibility warranted making the changes.
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CHAPTER VI
CONCLUSIONS

Several questions were asked in the process of solving
the problem of computerization of a particular company's long
range financial planning model. The conclusions of this study
can be summarized in terms of the answers to these questions
(posed in Chapter‘I.)

1. The company, Lockheed Petroleum Services Limited,
needs to meet present reporting requirements and. is planning
for further requirements accompanying expected large-scale
~growth.

2. The company's long range financial pPlanning model
is the most complex and comprehensive report; therefore, it
was the one considered for computerization.

"+3. Although LPS has no management information systems
department, the company's use of the computer in several appli-
cations provides an environment for acceptance of further
computerization.

4. The company's long range financial planning model
satisfies general reporting requirements and aids in making
financial decisions.

5. The model projects aggregate financial statements
based on market factérs, costs allocated among corporate func-

tional areas, and a required profit margin.
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6.:. There are several areas of potential model sophisti-
cation; evident from the mature of the model and its limitations.

7. Model computerization is justified by projected cost
reductions and improved information system, despite uncertainty
inherent in making system change.

8. Difficulties were encountered in defining the problem
of the study; a generalized algorith usable by other companies
was not designed; potential model sophistications were not
incorporated into the algorithm.

9. An algorithm was designed with features (not present
in the model) making future computer programming and alteration
possible with a minimum of education time for the programmer.
Computer output is simplified with respect to the schedules of
the existing manually-processed model. Yet both sets of sched-
ules will be easily comparable for program verification
purposes.

In summary, information systems analysis was performed,
resulting in design of the means for computerization of the

company's long range financial planning model.
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