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SUMMARY

Commercial organizations as well as govermment agencies invest in
spacecraft (S/C) technology programs that are aimed at increasing
the performance of cammnications satellites. The valuve of these
programs must be measured in terms of their impacts on the
financial performance of the business ventures that mey
ultimately utilize the cammunications satellites. An econamic
evaluation and plamning capability has been developed and used to
assess the impact of NASA on—orbit propulsion and space power
programs on typical fixed satellite service (FSS) and direct
broadcast service (DBS) commmications satellite business
ventures. The developed methodology is based upon a stochastic
financial simulation model (i.e., DOMSAT II) that allows for the
explicit and quantitative consideration of reliability and
various market, performance and cost uncertainties. The Model
developes financial performance measures, including quantitative
risk measures, that allow the impacts of the technology programs
to be determined.

Typical FSS and DBS spin and three-axis stabilized spacecraft
were configqured in the absence of NASA technology prograns.
These spacecraft were reconfigured taking into account the
anticipated results of NASA specified on—orbit and space power
programs. Nonrecurring and unit recurring costs were estimated
(using the PRICE cost model) for -all of the spacecraft
configurations and financial analyses perfommed of PSS and DRBS
business ventures utilizing these spacecraft In general, the
NASA technolocy programs resulted in spacecraft with increased
capability — this was taken into account in the analysis.

This report descrlbes the developed methodology for assessing the
value of spacecraft technology programs in terms of their impact

on the financial performance of cammunications satellite business
ventures. Results of the assessment of NASA specified on-orbit
and space power technology programs are presented for typical PSS
and DBS business ventures. These results are extrapolated to
indicate the potential market for the developed technology and
the possible implications aof the programs on spacecraft imports
and exports.

This report consists of two volumes. Volume 1 describes the

" methodology and contains the results of the analyses performed

for the an-orbit propulsion and space power technology programs.
Volume 2 contains appendices describing the DOMSAT II Model and
data base and includes user and programmer documentation.
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APPENDIX A: THE DOMSAT II MODEL DESCRIPTION

(A COMMUNICATIONS SATELLITE FINANCIAL PLANNING MCDEL)
A.l Introduction

Based upon discussions with the carriers, a stochastic
financial simulation model  was d&eloped by Princeton
Synergetics, Inc. for NASA's LeRC. The DOMSAT II Model allows the
impact of S/C technology programs to be evaluated for a broad
range of cammmnications satellite business ventures proQiding a
mltiplicity of commmnications services.

The DOMSAT II Model is currently operational on the IBM FPC
with the input data provided via a user friendly LOTUS 123
system. The mathematical computations are performed in PORTRAN.
The Model has been used to assess the impact of LeRC on-orbit
propulsion and spacecraft power technology programs on both FSS
and DBS business ventures using both spin and three-axis
stabilized spacecraft. User and programmer documentation are
provided in Appendix B.

The methodology developed will allow a broad range of fixed
satellite services and direct broadcast cammmnication satellite
businéss scenarios to be analyzed through the use of the DOMSAT
II financial simulation model. The Model allows a broad range of
caomumications satellite business ventures to be simulated
explicitly and quantitatively t.akmg into account uncertainty,
unreliability and resulting risk. It specifically allows for the
consideration of hybrid (i.e., C- and Ku-band) satellite

configurations. The objective is to assess the impact of NASA



spagecraft technology programs (for example, on-orbit propulsion
and power programs) upon comercial comunications business
ventures by plaming .typica.l business ventures utilizing
satellites without and with the tecﬁwlogy being considered for
development. The value of the technology programs is then
related to the changes in financial or economic performance
~measures which provide insights into the likelihood that the
technology will be utilized by the business ventures.

The Model provides the means for evaluating the financial
impacts of S/C technology programs, space transportation programs
and related policies, on private sector cammunications satellite
business ventures. This is accamplished by reconfigquring S/C
taking into account the anticipated results of S/C technology
programs. The resulting S/C configurations are camunicated to
the DOMSAT II Model through specific estimates of cost,
performance and reliability. ‘These estimates are then cambined
with a business scenario (i.e., number of satellites as a
function of time, nutber and type of transponders, demand for
transponders by type of service provided, pricing, price
elasticity, launch system scenario as a function of time, likely
launch time delay-s, transfer time fram LEO to GEO, cost of
insurance, satellite control operations expense, G&A expense,
etc.) to establish annual profit (loss), annual cash flow,
cumilative cash flow, FROA, payback period, and ROI. The
financial performance measures are all described by prabability
distributions (i.e., risk profiles) since cost uncertainties
(i.e., uncertainty profiles) and subsystem reliability are

considered.




The impact of S/C technology programs can be assessed in

terms of the differences that result in financial performance |
measures which are the result of differences in S/C performance
and cost attributes resulting fram the S/C technology programs
and new services made possible by the technology programs. Two
analyses are necessary for assessing the financial impacts; one
analysis based upon a satellite configuration in the absence of
the S/C technology program (i.e., the base case), and a second
analysis based upon a setellite configuration incorporating the
assuned results of the S/C technology program. The difference in
the financial results is therefore assumed to be directly
attributable to the S/C technology programs.
.~ The establishment of a business scenario consists of
specifying the following information (a typical dafa base used in
the #mlysis of a FSS business venture is presented in Appendix
B):

* number of years in the business plan

* maximm number of operational satellites

* desired launch schedule

* possible launch delays

* time to transfer fram LEO to GEO

* number of narrow-band transponder groupe/satellite

* number of wide-band transponder groups/satellite

* number of transponders per narrow-band graxp

* number of transponders per wide-band group

* number of spare transponders per narrow-band group /

* number of spare transponders per wide-band group



* transponder reliability characteristics (mean time to
failure, expected wearout 1life, variability of wearout
life)

* §/C support subsystem (up to 5) reliability characteristics

* types of camxriicatims services provided (protected, pro-
tected/preenptible, unprotected, and preenmptible)

* tariffs per narrow and wide-band transponders for each
type of camunications service

* annual demand for narrow- and wide-band transponders in
terms of type of service

* relaunch threshold in terms of number of operational
transponders

* annual cost of S/C operations

* annual GSA expense (fixed and variable)

* annual R&D expense (fixed and variable)

* other anmnual expenses (fixed and variable)

* insurance cost

* S/C cost spreading

* S/C unit recurring cost

* S/C nonrecurring cost

* §/C unit recurring cost learning rate

% Jaunch cost -

* launch scenario as a function of time (described in terms
of the prabability of success of each of the major steps
in the launch sequence)

* depreciation lives

* jnterest rates

* tax related data

* discount rates

* balance sheet related data.

Many of the above variables are considered as uncertainty

variables requiring the specification of the range of uncertainty
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and the fom of uncertainty.

The Model allows uncertainty and unreliability to be
considered explicitly and qtnntitatively. This is absolutely
necessary when .oonsideting programs which are specifically aimed
at reducing uncertainty and altering reliability both of which
effect perceived risk and hence effect investment decisions. To
establish the quantitative measures of risk, the Model utilizes
Monte Carlo techniques wherein the camplete business scenario is
repeated a large number of times (typically 1000 or more) each
time randomly sampling fram the uncertainty profiles and the
reliability characteristics which are specified. The results ofl
all the business analyses are saved and appropriate statistics
developed. Financial pezfomancé measures are summarized in
terms of expected values and standard deviations, Typical
financial reports are illustrated in Figures B.13 and B.14 with
detailed launch and S/C purchase statistics illustrated in
Figu:es B.15 and B.16. It should be noted that the financial
documents contain expected valuves except for those items whicﬁ
are noted with * indicating standard deviations. The particular
form of the financial statements is the result of discussions
with several carriers.

The Model develops many financial performance measures
including annual after tax profit, annual cash flow, cumulative
cash flow, return on sales, return on assets, payback period, and
net present value. Expected values and standard deviations are
established for all of these, The net present value is

established at a number of discomt' rates s0 that the internal




rate of return (or discounted return on investment - ROI) can
easily be established.

The Model consists basically of two parts.  The first,
utilizing the desired schedule of events, demand for
camunications services, the satellite configuration, specified
launch scenario and reliability characteristics, establishes the
specific timing and number of eventé and their costs. The
availability of transponders (taking into account failures,
sparing concepts and services offefed) is matched against launch
decision criteria in order to establish the schedule for
replacement launches and the timing of additional capital
expenditures for replacement satellites and launches. The timing
and cost ihfomatimisthenpassedtothesecmdpart of the
Model which performs the financial camputations and establishes
values of the econamic performance measures.

The Model is implemented such that certainty conditions can
be easily analyzed as well as the uncertainty situations. For
example, the number of desired runs is an input parameter and can
be set to one when all ranges of uncertainty are rrs’e; to zero
(i.e., minimm and maximm values are set equal), mean-time—to-
failure set to very large values and expected wearout time set to
desired f#ilure time (i.e., force replacement) — this is a
useful approach for model verification. A user friendly system
has been developed for entering this data into the Model. The
data is entered via LOTUS 123 and the DOMSAT II Model is in
FORTRAN. The system has been designed for operation on the IBM
) o




A.2 Ihe Monte Carlo Concept

The simulation of communications sﬁtellite business ventures
requires the explicit consideration of uncertainty and
unreliability and resulting risk. The areas of uncertainty
include performance, market, cost, and timing. The areas of
unreliability include both transportation system and spacecraft.
The DOMSAT II Model incorporates these uncertainties and
unreliabilities into a set of financial camputations by utilizing
Monte Carlo simiaticn techniques. |

Monte Carlo implies the performance of an experiment or
simulation many times, such as rolling two dice (either actually
or through the use of a simulation model) repeatedly to determine
the chance of seven or more occurring., In the DOMSAT II Model
the experiment consists of simulating a camunications satellite
business venture for up to 15 years. This business is simulated
for about a thousand different situations where each of the
specific situations is developed by random sampling of a set of
probability density functions, or uncertainty profiles, and
establishing fram specified randan and wearout failure
characteristics specific event timing. ‘The specific values
obtained fram the sampling of the uncertainty profiles and the
reliability characteristics then establish the parameters of the
business venture that is simulated, Results fram all of the
simulations are saved and histograms developed (or summarized by
expected values and standard deviation) of pertinent financial or
other perfommance measures. ‘These histograms represent the
result of combining all of the areas of uncertainty and

transportation system and S/C reliabjlity attributes in the



business scenario.

The Monte Carlo concept is illustrated in Figure A.1 through
the use of a simplified financial model. Basic input data to
this model consists of deterministic and prababilistic data.
Examples of deterministic data are the number of time periods to
be considered, the discount rates, and tax rates. Probabilistic
data consist of “uncertainty profiles® associated with the
variables whose values cannot be ﬁredicted or known exactly in
advance. Typical uncertainty variables are sales, selling price,
expense items and capital expenditures. Uncertainty profiles are
subjective estimates that describe the range and form (shape) of
the uncertainty. The creation of uncertainty profiles is
discussed in following paragraphs.

WONTE CARLO SIMULATION MODEL
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These data are input to a financial simulation model that
represents the real world situation being evaluated. The
illustrated model (Pigure A.l) states that revenue at a given
time, I, is equal to the product of unit sales, selling price and
market share; before-tax profit is equal to revenue less the sum
of all expense items less the depreciation expense; after-tax
profit is the before-tax profit multiplied by ane minus the tax
rate.

Risk analysis is performed by the randam sampling of the
input data (according to the weighting of the uncertainty
profiles), performing camputations contained within the
simulation model, saving the results, then repeating the process.
This process is repeated many times until a reasonable set of
histograms can be developed fram the saved output. ‘These
histograms are worked into the desired form to indicate the
variability of ﬁerformance measures, such as profit, cash flow,
indebtedness, rate of return and net present value. The DOMSAT
II Model sumarizes the financial performance measures in terms
of expected values and standard deviations and establishes the
prabability density functions of launch and S/C purchase events.
The performance measures may be displayed, as indicated, in the
form of “"risk profiles® which indicates the chance of a
performance measure exceeding specific levels (i.e., the
camplementary cumlative probability disiribution) .

At the bheart of the DOMSAT II Model is a financial model
that is driven by data acbtained fram "event® (i.e., launch times,
S§/C failures, transponder failures, etc.) camputations. The
whole process, both the events and the financial computations,




are included in a Monte Carlo model. The basic structure of the
financial camputations is illustrated in simplified form in
Pigure A.2., Unit sales is multiplied by unit selling price and
the i:rochct is in turn multiplied by market share to produce
revenue. Each of these quantities may be provided in the fom of
an uncertainty profile, which are then sampled randomly to
produce a value of the revenue randam variable.

o | - ORIGINAL PAGE IS .

* OF POOR QUALITY

FIGURE A.2 FINANCIAL PLANNING MODEL: SIMPLIFIED v
CASH FLOW QOMPUTATION
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Variable cost (wvhich may be related to unit sales) is added
to fixed cost to obtain total annual operating cost. ‘The
variable and fixed costs may also be uncertainty variables.
Capital expenditures are specified (and may be in the  fomm ‘of
uncertainty variables) and depreciation is camputed and added to
total operating cost to yield total expenses. Revenue less
annual expenses yields before-tax profit. This, when multiplied
by one minus the tax rate and modified by carry forward 1losses
and tax credits, yields after-tax profit. Annual cash flow is
obtained by adding depreciation and changes in the balance sheet
items to after-tax profit and subtracting capital expenditures.

A.2 Oncertainty and Risk Profiles

Uncertainty estimates are subjective. They express
quantitatively attitudes regarding moéttainties. reflecting past
experience with similar efforts, types of problems encountered in
the past, and insights into problem areas that might develop.
Uncertainty profiles, being subjective estimates, call for expert
opinion in each area, Ordinarily, manufacturing personnel
estimate the uncertainty surrounding manufacturing cost (both
recurring and nonrecurring); market personnel estimate
uncertainty surrounding the sa1.e5 forecast and ma:keting. costs;
and so on through each category of input.

A useful and frequently used procedure for estimating the
shape of an uncertainty profile is as follows (see Figure A.3):
(1,2]

A. Estimate the range of uncertainty — minimm and

maximm bounds (little or no chance of falling outside
these bounds). Divide this range into a number of

IR




C.

D.

equal intervals ~ S has been found, through
exper imentation, to be useful.

Make a relative ranking of the 1likelihood of the
variables falling into each of the intervals: this
establishes the general shape of the uncertainty
profile (e.g., skewed left, central, etc.).

Set relative values for the chance of falling into each
interval. (Por the Pigure A.3 case, the chance of
falling into interval 1 is half that of falling into
interval 2.)

Baving assumed the probability of falling within the

range is 1.0, the chance of falling in each of the five
intervals can be summed and set equal to unity. This
equation can be solved (by substituting the relative
values as obtained in paragraph C) for the
probabilities associated with each interval.
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FIGURE A.3 FINANCIAL PLANNING MCDEL: UNCERTAINTY PROFILES
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This can become a tedious procedure when many uncertainty
variables and/or many intervals must be dealt with in making
assessments. To minimize this problem, many uncertainty profiles
are stored in the data bgse. The evaluation then need specify
only the minimm and maximum values and the name of the
applicable uncertainty profile. If the appropriate uncertainty
profile has not been stored, it can be created by the process
described above and entered into the data base.

A.3 DOMSAT 11 Computational Procedures

Figure A.4 presents an overview of the nmsm' II Model. The
input data provided via LOTUS 123 (see Appendix B) is read by the
DOMSAT II FORTRAN Model. The DOMSAT II Model consists of a

number of coamputational procedures or sections (not to be
confused with subroutines). These include:

A. A section concerned with simulating the launch sequence
whenever a launch is required as determined by desired
launch dates, and launch and spacecraft failures.

B. A section concerned with the determination of
spacecraft subsystem failures.

C. A section concerned with the determination of

transponder failures that takes into account operating
as well as spare transponders.

D. A section concerned with the estimation of satellite
replacement time as determined by considerations of
specified launch criteria and number of available
transponders (this feeds results back to the launch
sequence simulation). ‘

E. A section concerned with establishing the demand for
transponders as a function of time. As will be
discussed, the demand is disaggregated into “"narrow-
band® and “wide-band" transponder demand, type of
service (four levels considered) and satellite. When
demand exceeds supply, this section allocates
transponders according to service.

13
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F. A section concerned with revenue analysis that develope
total revenue by considering number of transponders
assigned to each service, the demand and the price per
transponder.

G. A section concerned with the overall timnci;al analysis
given a set of events and revenue (as determined in the
other sections). The financial analysis develops
proforma income projections, cash flow projections, and
net present value at a number of discount rates. A
number of financial performance measures are developed
with both expected values and standard deviations
determined so that risk profiles may be developed.

H. A section concerned with report generation that
includes the proforma incame statements, cash flow
projections and statistice on launch attempts and
satellite purchases.

A more detailed camputational flow is illustrated in Figure A.S.
It should be noted that even this flow chart has been grossly
simplified in order to present a general overview of the
camputional process. Actually, within the computational flow
there are many levels of disaggregation and hence many
- camputational loops. These may be visualized by referring to
Table A.l wherein the different indices that are utilized are
identified and their functions indicated. Pertinent details of

the Model are described below with reference to Pigure A.4.

Simulation of Launch Sequence _

The first step in the camputational procedure is the
simulation of the launch sequence which establishes the specific
_ timing of satellite laumnches. Input data establish desired
launch dates — the Model establishes actual lamnch dates. A
general launch scenario (based upon the Space Shuttle) as
illustrated in Pigure A.6 is included in the Model, Inputs to
the launch scenario include launch delays (i.e., the range of

uncertainty associated with the timing of a rescheduled launch

15



TABLE A.1 IDENTIFICATION CF INDICES UTILIZED

INDEX

PUNCTION

Monte Caflo Run Index

Operational Satellite Index

Replacement Satellite Index

Primary Time Index

Secandary Time Index

S/C Subsystem Index

Transponder Group Index

Transponder Index
Service Index

Capital Expenditure Index

Establish the number of simula-
tion runs to be performed

Multiple satellites may be con-
sidered as camprising the busi-
ness system

Used to keep track of the re-
placement satellites required
for each of the desired opera-
tional satellites (i.e.,an index
within the operational satellite
index)

Used to keep track of each of
the time periods (years) of the
analysis

Time index within the year index
(each year is subdivided to
allow more accurate demand and
revenue camputations)

Identifies each of the §/C sup-
port subsystems that are consid-
ered in the revenue analysis.

A nunber of transponder groups,
each with their own spares may

be considered for both the
narrow- and wide-band services

Identifies each of the trans-
ponders within each group

Identifies each of the four (4)
services that may be considered

Used to Kkeep track of capital
expenditures

16
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PRECEDING PAGE BLANK NOT FILMED
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the before~tax profit multiplied by the tax rate. Investment tax
credits are oon:.sidered for the launch costs, insurance costs,
annual spacecraft recurring costs and other capital expenditures.
After-tax profit is the before-tax profit plus the tax credits
less the incame tax. It is assumed that the business venture is
part of a larger corporation with other cash flows, profits and
losses. Therefore no carry forward loeses are taken into account
since it is assumed that they are used to offset other corporate
profits. | |

Changes in annual receivables, payables, and cash are
established with receivables being a percentage of annual revenue
and cash and payables being percentages of'amua.l expenses (not
including depreciation). The ocamputation of annual cash flow
takes into accout these changes in balance sheet items, satellite
inventory and the expenditures made for assets as the
expenditures actually occur. Thus cost spreading is performed on
the annual launch, insurance, and satellite costs with the annual
capital expenditures consisting of these spread costs. It is
assumed that a spare satellite is acquired during the first year
of service and that a satellite is maintained as a spare to
ensure the availability of a satellite when needed. The
satellite is a ground spare. _

Annual cash flow is computed as the sum of annual profit
(loss), changes in balance sheet items, capital expenditures and
inventory. Indebtedness is established as the negative of the
cumilative anmual cash flow. A positive indebtedness indicates
that cumulative cash outflows have exceeded cumulative cash
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inflows. A negative indebtedness indicates that cumulative cash
inflows have exceeded cumulative cash outflows.

The present value of annual cash flows is established at uwp
to five different discount rates. The present value is camputed
in two parts. The first comprises the étesent value contribution
resulting fram cash flows during the detailed planning horizon of
the business venture. The second camprises the present - value
contribution fram the end of the planmning horizan to infinity —
the infinite horizon contribution. The infinite horizon
camputation assumes that the cash flow achieved in the final year
of the analysis will continue in all future time periods,

The book value of assets is established as the capital
expenditures less the vaccxmlat.ed depreciation. Total assets is
established as the book value of assets plus receivables, cash
and Ainventory. Return on assets is established as the amual
profit divided by assets and the return on sales is established
as the annual profit divided by annual sales.

The financial and event results are summarized in four
reports: a proforma incame statement, a cash flow projection, ard
statistics associated with annual launch attempts and satellite
purchases. = Typical reports are presented in Appendix B. All
data presented in the proforma incame statement and cash flow
projection are expected or average values with the exception of
those items indicated with an * — this implies that the valuves
are standard deviations. The expected values and standard
deviations are the result of utilizing the results obtained fram
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all’ of the Monte Carlo runs (for example, the average profit in
year 10 is obtained as the sum of the profits obtained in year 10
fran all of the Monte Carlo runs divided by the number of Monte
Carlo runs).

FPurther insights into the computational details can be
obtained fram .a detailed review of the inputs and outputs
described in Appendix B.
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APPENDIX B: DOMSAT I1 USER / PROGRAMMER DOCUMENTATION

B.l System Considerations

The Commmications Satellite Business Financial Planning
Model, DOMSAT 1I, is programmed to operate an the IBM PC. To
utilize this Model the following hardware configuration is
required: |

* IBM FC with two (2) floppy disk drives (360 K/disk DS/ID)

* 256K memory plus A.S.T. six pack plus (640K memory)

* Printer (ORIDATA 92 P)

* Display (AMDEX 300 A) '

* PERSYST Color Graphics Adapter

* 8087 Co-Processor (Bardware Math).
In addition the following software is required:

* MS-DOS 2.1 (or higher) Operating System

* LOTUS 123 for the IBM FC.

DOMSAT II is written in FORTRAN for the IBM PC. The FORIRAN
code consists of a main routine and ten (10) subroutines (or
functions). The program flow and module descriptions are
sumarized in Pigure B.l. Two functions generally available in
libraries on large camputers were not available — randam number
function and an error function. These functions are coded and
included in the program.

The FPORIRAN program has been campiled and cambined with a
LOTUS 123 spread sheet data base an a single diskette for ease of
use. LOTUS 123 is used to prepare the input data for the DOMSAT
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MAIN
CALL Subroutine SETUP
- Seed Randaom Number

Initialize variables to be accumulated over all runs

Set default values

Initialize tables of:
Launch Attempts

' Spacecraft Purchases

CALL Subroutine INPUT

- Read input data

- Make up tables of failure probabilities
(use function ERFQC)

- Campute expected values of narrow ard wide
using uncertainty profiles not 0
for all prices by service type
(use function EV)
Start Monte Carlo-Runs
Initialize variables dependent upon each Monte Carlo Rm
CALL Subroutine RUNSAT

- Determine number of launch sucesses/failures
{use function RAND)

If launch failure
CALL Subroutine RDIST
Establ ish time delay for next launch
Establish new launch date

FIGURE B.1l MODEL FLOW AND MCDULE DESCRIPTIONS
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- CALL Subroutine TFAIL
Bstablish:
Spacecraft Bus time of failure
Narrow Band Transponder time of failure
Wide Band Transponder time of failure
- Establish:

Number of operational narrow band transponders
as a function of time

Number of operational wide band transponders
as a function of time

- Determine satellite replacement time
- CALL Subroutine RDIST

Establish time delay for next launch
- Establish new launch date

CALL Subroutine DEMAND

- Establish transponder demand

CALL Subroutine CORREL

CALL Subroutine RDIST
Generate Randam Number (use function RAND)

Sample prabability distribution
(use input array PPP)

Establish uncorrelated value

Establish correlated value based upon current
value and previous value

- Determine first year of launch over all satellites

PIGURE B.1 MODEL FLON AND MODULE DESCRIPTIONS (CONTINUED)
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- Bstablish demand within each year

- Allocate narrow band transponders to service and
revenue generation

- Allocate wide band transponders to service and
revenue generation

Establish narrow and wide band prices

CALL Subroutine CORREL
(see preceding description of QORREL) .
Adjust demand to take into account price elasticities

Compute REVENUE by service type *
Campute TOTAL ANNUAL REVENUE LA ]

Compute: INSURANCE, S/C RECURRING, S/C NON-RECURRING, and
LADNCH QOSTS with no correlation
CALL Subroutine RDIST

(see preceding description of RDIST)

Compute Annual: LAUNCH, SATELLITE, INSURANCE COSTS, and
OTHER CAPTTAL EXPENDITURES

Establish ANNUAL DEPRECIATION for:
LADONCH QoSsT ¢
INSURANCE

- SPACECRAFT -

OTHER ASSETS

[ R B

Accumulate TOTAL DEPRECIATION

Establish: S/C OPERATING EXPENSES ¢
ENGINEERING EXPENSES . *
R & D EXPENSES s
G & A EXPENSES s
in the same manner as narrow & wide band prices

Compute ANNUAL:
TOTAL OPERATIONS EXPENSE
GROSS MARGIN
DEBT SERVICE
BEFORE TAX PROFIT

L £ ]

. » % »

FIGURE B.l] MDEL FLOW AND MODULE DESCRIPTIONS (QONTTINUED)
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Cost spread S/C NON-RBCUR QOST
INCOME TAX
INVESTMENT TAX CREDIT
AFTER TAX PROFIT (LOSS)

. % % »

*t

Compute ANNUAL
CAPITAL EXPENDITURES *
CASH FLOW *
TOTAL CASH INFLOW *
TOTAL CASH QUIYLOW *
NET CASH FLOW L A
INDEBTEDNESS * e
Caompute:
PRESENT VALUE et
TOTAL ASSETS
RETURN ON ASSETS *
RETURN (N SALES * e
Fill in tables:

NOMBER OF LADUNCH ATTEMPTS &  #¢
NOMBER (F SPACECRAFT PURC *  #¢

GO Back to “Initialize variables dependent upon each
Monte Carlo Rin" until all runs are campleted

Setup Reports and Print
- CALLL Subroutine OUTPUT

AVERAGES of * values
(* value times 1 divided by ¢ of Monte Carlo Rumns)

Campute STANDARD DEVIATIONS for ** values

Write Reports

FIGURE B.1 MDEL PLOJ AND MODULE DESCRIPTIONS (CONTINUED)
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II Model. It is assumed that the user of the Model is familiar
with the LOTUS 123 comand set. The specific LOTUS macro
camandslnecessary to enter the data in the worksheet, print the
worksheet, save the worksheet, write the file for input to the
DOMSAT II Model and to run the Model are described in following
paragraphs.

Approximate execution time for the sample worksheet data
provided in the following pages is about 235 minutes — two (2)
minutes to read the input data and about 14 seconds per Monte
Carlo run (1000 runs). Printing the results takes about 3
minutes more. Thus, the fixed or overhead time is approximately
5 minutes with a variable time of 14 seconds per nm. Run time
is actually a function of the scenario being analyzed. For
example, increasing the number of satellites, and/or the number
of groups and transponders per group, and/or the number of Monte
Carlo runs will increase the running time. Also, the more
uncertainty data the longer the run time.

B.2 LOTUS 123 Macro Commands and Their Use
In order to enter the data in the worksheet, print the .
worksheet, save the worksheet, write the file for input to the
DOMSAT I1I Model and to run the Model, the following procedures
should be followed and the following commands utilized:
* Insert the LOTUS 123 System Diskette in Drive A

* Insert the DOMDEL (i.e., the data base and the campiled
PORTRAN code) Diskette in Drive B

* Type [123] (note that [ and ] do not get typed but are

used to dencte the specific required keystrokes) when the
A> appears on the screen.
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* Type any key to bring up a blank worksheet

* Type [/FR] to retrieve the worksheet (DOM2,WKS)

The user may now use the following MACRO COMMANDS:

Type.

Type

Type
Type

[<alt key>L]

[<alt key>M]

and the worksheet is listed on the
printer. Make sure the printer is on
and the forms are at the top of the
page.

and the MEND (see footnote) is
brought up to be used in changing the
worksheet. The MEN) is illustrated
in Pigure B.2. Changing the work-
sheet uses the standard set of LOTUS
cammands.

[/PS] and the changed worksheet is saved.

(<alt key>D]

and the input file (INDOM.PRN) is
made up for the model and is written
on Diskette B.

If an INDOM.PRN already exists on
Diskette B, type [/FE P] to ERASE it,

* Type (/Q] to EXIT from LOTUS.

The following is the procedure for RUNNING THE MMDE (i.e.,

performing the Pommomﬁatims, saving the results and

writing the results to the printer).

* After

*

Type

EXITING LOTUS and A appears an the screen, REMOVE

the LOTUS system diskette fram Drive
A.

[B:] and the MODEL it now set up to run with the

input data just provided via LOTUS.

t Type [DOMDEL] and the Model will read the input data

(notice the light on Drive B).

Pram the MENUG the user selects an area of the worksheet that
he wishes to look at and/or change. This area will appear
on the screen much like the printout of the worksheet.
After

any
cammands)

changes have been made (using standard LOTUS

to the values on the screen, the user returns to
the MENU [<alt key>M] or QUITS [/Q].
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The screen will display the number of
runs as they are completed — a mess-
age after the first run and every
10th run thereafter. This provides a
status report on progress. When all
nuns are campleted the results will
go directly to the printer. Make
sure the printer is on and that the
paper is lined up to begin printing
at the top of the page — one blank
sheet will come out before actual
printing begins,

B.3 Input Data Description

Inputting of data is accamplished through the use of the
LOTOS 123 user friendly input data system., Predefined fommats
(i.e., spread sheets) have been defined into which the input data
is placed. The data base for a comumnications satellite business
venture analysis consists of up to 38 screens of data.
Individual data elements may be changed or an entire data base
may be created using the LOTUS 123 facilities.i Any screen of
Vdata may be teached by sciolliryg or a particular screen may be
selected for editing by using the MEND as indicated in Figure
B.2. Typing <ALT>M brings up the MENU screen; typmg a nurber
brings up the desired data screen (for example, typing the number
S results in the display of the launch scenario data).

Figures B.3 through B.12 illustrate a typical data base for

a cammnications satellite business @tme. The definitions of

the line-items camprising the data base, consisting of the 38

screens (indicated by the numbers in [ ]), are indicated below
and organized on a screem-by-screen basis.
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DOMSAT MODEL. DATA GROUPS

TYPE NUMBER FOR GROUP; (ALT)M TO GET BARCK TO THIS LIST. (ALT)Q TO QUIT

€1l GLORAL DARTA (SYSTEM)

23 GLOERAL DATA (FINANCIAL)

€3 TRANSPONDER DATA

{'P] SPACECRAFT SUPPORT SUESYSTEM DATA

(s LAUNCH SCENARIDO DATA

(9] DEMAND: BY SERVICE TYPE AND SATELLITE
26l PRICE (8/YR): BY SERVICE TYPE

£30) PRICE ELASTICITY DATA

t31) CORRELATION DATA

(32 COST/EXPENSE DATA S/C CONTROL UNIT COST (%)
€333 " §/C CONTROL OPERRTIONS COST (%)
t34) " ENGINEERING EXPENSE
t3%) " R$D EXPENSE

£363 - G&AR EXPENSE

€373 CRPITAL EXPENDITURE DRTA

£38) UNCERTRINTY PROFILE DATA

FIGUIRE B.2 MEND POR ENTERING DATA INTO THE DOMSAT MODEL
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Screen [1] - Glghal Data (System) (Refer to Figure B.3)
The Global System Data describes the broad parameters of the

businese system that will be described by data in the following
sections.

1. NO. YRS ANALYZED.....The number of years to be considered in

in the business plan (must be equal to or
less than 15).

2. MAX. ¢ OPER. SATS....The maximum number of operational satel-
lites to be considered in the business
plan (must be equal to or less than 5).

3. LAUNCE DATES (YRS)...The desired initial launch date for each
of the operational satellites (i.e., 5.5
indicates that the initial launch attempt
for the second operational satellite will
occur half-way through year 5). When an
operational satellite fails it will be
replaced. For example, with the indic-
ated data the objective is to maintain 3
operational satellites after year 7.5.

4. LAUNCH DELAYS........1f & failure occurs during a launch
another launch will be attempted. This
will occur after a specified period of
time—the launch delay. The launch delay
may be specified in terms of a ramge of
uncertainty (i.e., maximm and minimum
anticipated delays) and the form of the
uncertainty (i.e., the name or number of
the uncertainty profile that describes
the prabability density function within
the range of uncertainty—the uncertainty
profiles are defined in figure B.13), If
there is no uncertainty then the max. and
min., values should be set equal to each
other and the uncertainty profile is
immaterial.

TRANSFER TIME.......The time to transfer fram LEO to GEO must
be specified for each year (as specified
in (1)) of the analysis. 0.25 indicates
a quarter of a year delay—the time to
check out the satellite in GBO is
included (i.e., typically about 3
months) .
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6. NO. SIMIL. RUNS......The humer of simlation runs to be

performed in the Monte Carlo analysis.

Screen 121 Global Data (Pinancial) (Refer to Figure B.3)

The Global Pinancial Data establishes the underlying

financial parameters to be used in the planning and evaluation of
the business venture.

1.

2.

3.

4.

5.

[<,}

[«

DEBT SVC INT RT 8....Debt service interest rate expressed as
a percentage.

EFFECT TAX RATE 8....Bffective tax rate expressed as a
percentage. It is assuped that the
commumnications satellite business venture
is part of a large corporation where
profits and losses are consolidated.

INVEST TAX CROT 8....Investment tax credit expressed as a
percentage.

TAX CREDIT ON........The input data specifies whether or not
investment tax credits are taken on
launch cost, insurance cost, spacecraft
recurring cost, and other capital
expenditures. A *1' jindicates that tax
credits are taken and a "0" indicates
that tax credits are not taken.

PAYABLES (% EXP.)....Average number of weeks of outstanding
payables expressed as a percentage (for
expamle, 6 weeks of payables is equal to
11.58—6/52 of a year).

RCVS (% REV.)........Average number of weeks of outstanding
receivables expressed as a percentage
(for example, 6 weeks of receivables is
equal to 11.5%).

CASH (8 REV.)........Mmount of cash, expressed as a percentage
of annual revenue, required to meet

current expenses.

INSUR? (0=N/1=Y).....When launch insurance is to be taken then
enter "1, otherwise enter *0.°

S/C LEARN. RATE %....Spacecraft lea rate expressed as a
percentage. The §/C unit recurring cost
is reduced by a percentage equal to 100
minue the learning rate every time the
quantity doubles.

53



10. DEPRECIATION LIFE
(YRS) ceceveseseess.The depreciation life (years) for launch,
insurance and spacecraft, and other
capital expenditures. Straight line
depreciation is utilized.
11. DISCOUNT RATE (%)...Discount rates (%) utilized in the
canputation of net present value of cash

flow. The present value is established
at each of these discount rates.

Screen 131 - Txansponder Data (Refer to Figure 3.4)

The spacecraft may consist of both *narrow-* and “wide-band®
transponders that may operate in two different frequency bands
(for example, C- and Ku-bands). Within each of these frequency
bands there may be a number of groupe of transponders (maximuam of
5) with a specified number of active transponders per group
(maximmn of 25) and a specified number of spare transponders per
group (maximan of 10). The reliability characteristics of each
of these transponders is described in terms of randam and wearout
phenomena. Data for both the narrow- and wide-band transponders
is similar and consists of the following:

1. NO. OF GRUPS........Number of groupe of transponders within
the frequency band. It is assumed that
spare transponders within a group may
replace any of the active transponders
wvithin the group.

2. NO. TRANS/GRP........Number of active transponders per group.
3. SPARE TRANS/GRP......Number of spare transponders provided

initially per group. As active
transponders fail these spares are then

utilized.

4. MEAN TIME FAIL~YR....Mean-time—to~-failure (year) of a
transponder.

S. EXP. WEAROUT-YRS.....Transponder expected wear-out time
(year).
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6. STD WEAROUT-YRS......The wear-out characteristics are
described in terms of a normal
distribution having a specified expected

. , value (previous response) and standard
. deviation (current response) about the
IREEERE - expected value.

7. W/N BAND REL IMP.....Relative importance of a wide-band
transponder to a narrow-band transponder.
This is used in making a relaunch
decision based upon the number of narrow-
and wide-band transponders that are still
available for |use> The relative
importance may be based upon the relative
revenue production of the wide- and
narrow-band transponders.

8. TRNSPNDR THRSHLD

RELAINCH. . csesese.. . Effective number of transponders (narrow-
band plus wide-band adjusted to reflect
the relative importance) that triggers a
relaunch, When the effective number of
transponders falls below the specified
value the particular spacecraft will be
replaced as soon as possible with another
spacecraft. The specific time of
replacement will depend upon launch
delays and launch failures.

Screen 14] - Spacecraft Support Subsystem Data (Refer to Pigure
B.4)

.

In addition to individual transponders, the reliability
characteristics of five major subsystems (i.e., power,  on-orbit .-
propulsion (AVCS), tracking, telemety and camand (TTsC),
structure,  and other) may be considered. These may be any
subsystems but with the general characteristics that the failure
of one of these subsystems for all practical purposes makes the
satellite inoperative and thus sets in motion the launch of a
repl acement . As with the transponders, the reliability
characteristics of each subsystem are described in terme of
randam and wearout phenamena as follows:

1. MEAN TIME FAIL-YR....Mean-time-to-failure (years) of each
- subsystem.
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2. EXP. WEAROUT-YRS.....Subsystem expected wear out time (years).

3. STD WEAROUT-YRS......Variability, expressed as the standard
deviation, of wear out time (year) about
the mean or expected value.

Screen (5] - Launch Scenario Data (Refer to Figure B.S5)

The launch scenario is described for each of the years to be
considered in the business plan. The launch scenario contains a
statement of the estimated prabability of success of each of the
major steps in the launch sequence and launch cost data. The
consideration of this data on an annual basis provides the
mechanism for utilizing different transportation systems (for
example, expendables such as Ariane and reusables such as the
Space Shuttle with either reusable or expendable upper stages).
The following data must be provided for each year of the
analysis:

PROBABILITY OF:

1. BOOSTER SUCCESS......Booster or first-stage success.

2. ORB SUC-ND ABORT,.....Second stage (i.e., orbiter) success
given a first stage or booster success.

3. P/L K FINAL ORB.....Payload operating successfully when
placed-in final orbit.

4. PRPLSN MOD (RQUT.....LEO to GEO transfer stage checking out
successfully in LEO,

5. XFER LEO TO GEO......Successful transfer fram LED to GEO given
that all previous steps were successful.

6. CORB RCVRY-ABCRT......Recovering the second stage (i.e.,
orbiter) given a second stage abort.

7. ORB RCVRY-B FAIL.....Recovering the second stage (i.e.,
orbiter) given that there was a booster
failure.

8. ORB RCVRY-FLT (K.....Recovering the second stage given an
otherwise successful flight.
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(s) ORIGINAL PAGE IS LAUNCH SCENRSIO DATA
OF POOR QUALITY , YEAS
1

-
- LN
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<
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The launch cost is treated as an uncertainty variable and must
bespecifiedintemofthera:qeofmrtaintyandthefomof
the uncertainty (i.e., the name of the uncertainty profile as
indicated in screen [38)). The launch cost data must be
specified for each year of the analysis thus allowing for changes
in transportation systems, pricing policies and 1levels of
uncertainty associated with future pricing policies. Note that
certainty is considered by setting the range of uncertainty to
Zero, When this is done the uncertainty profile is immaterial.
9. MAX LNCH COST MS.....The maximumn estimated cost per launch (in
millions of dollars) for each year of the
analysis,
10.MIN LNCH QOST MS.....The minimmm estimated cost per launch (in
millions of dollars) for each year of the
analysis.
11.LNCB CST UNCRT PP....The name (fram screen [38]) of the
uncertainty profile to be associated with
the range of uncertainty for each year of
the analysis.
Screen 16 through 25] - Demand Data (Refer to Figure B.6)

Demand data must be provided for each year of the analysis,
for narrow-band and wideband transponders, for each satellite
considered and for service type. ‘The following four specific
service types may be considered:

1. Protected Service - protection is provided through
provision of spares and preemptible transponders.

2. Protected/Preemptible Service - protection is provided
through available spares and preemptible transponders.
This service may be preempted if protected users require
transponders.

3. DUnprotected/Non-Preemptible - replacement transponders

are not guaranteed but service may not be interrupted to
provide service for other users.
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ORIGINAL PAGE IS
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FIGURE B.6 INPUT DATA FORMAT: DEMAND DATA (CONTINUED)
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FIGURE B.6 INFUT DATA FORMAT: DEMAND DATA (CONTINUED)
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FIGURE B.6 INPUT DATA FORMAT: DEMAND DATA (CONTINUED)

63



i1~§

YEAR

WO R B (i

O S e )
<

A& (N

YEAR

-

oty I RN I U L LT

o -

DEMAND: Scaviie TyPI w&
SATELLITE ® «
NARROW-EAND : WIDE-ERND
MRX. MIN, UNCERT. mMAax, MmIN,
DEMAND DEMAND ©ROFILE  DEMAND DEMAND
Q) O <) ) Q
%] %) ) O Q
() Q W] G O
Q Q (V) 2 O
O O O 0 Q
Q Q) Q ") Q
0 QO Q Q Q
O ) 0 ) 0
0 O (%) e )
(%) O ] ) ()
. < ) ¢ 0
0 ) O ) Q0
O O ) ) O
O Cr ) <) [®]
¢ 0 0 o O
DEMAND: SERVICE TrykE W
SRYELLITE & <
NAERROW-EAND wIDE-BAND
MAx. MIN. UNCERT, mMax. MIN.
DEmMAND DEMAND PwUOFILE  DEmAND DEmMAND
O O o 0O Q
w Q) ) Al )
0 ) W] Q ©
(%) O QO 0 )
Q) 0 O O O
") O (8] (%) O
) Q Q 0y O
0 0 ¢ Q
O e 0 O O
) O Q) O (%)
O Q. 0 Q U
Q) O Q ) (]
O o 0 0 o
O (%) Q ) Q
W] ) O O O
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64

UNCeRT.
PROF ILE
Q

R

UNCER™.

PROF1ILE
O
)

\‘-l
)
Q

O



(163 DEMAND: SERVICE TYBE w3 ORIGINAL PAGE IS

SATELLITE # | OF POOR QUALITY
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Max, mIN. UNCERT. max. MIN. UNCERT.
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4. Preegptible - not protected. May be preempted if
required to provide service for protected users.

The demand data screens proceed across all satellites for each
service type. Thus there are 20 screens for demand data (5
satellites x 4 service types). The data required is as follows:
NARROW-BAND

1, MX. DEMAND....cc0... Maximm estimated demand for narrow-band
transponders for each year of the
analysis (number of transponders).

2. MIN. DEMAND........,.Minimm estimated demand for narrow-band
. transponders for each year to the

analysis (number of transponders).
3. ONCERT. PROFILE......The name (fram screen [38]) of the
uncertainty profile to be associated with

the narrow-band transpander demand.

WIDE-BAND

4. X. DEMAND..........Maximm estimated demand for wide-band
‘transponders for each year of the
analysis (number of transponders).

5. MIN. DBMXD..........Minimm estimated demand for wide—band
transponders for each year of the
analysis (number of transponders).

6. ONCERT. PROFILE......The name (fram screen ([38]) of the
uncertainty profile to be associated with
the wide—band transponder demand.

Screen [26 through 291 - Price Data (Refer to Figure B.7)

Price  data must be provided for both the narrow-band and
wvide-band transponders for each year of the analysis and for each
of the four types of service (as designated above). All pricing
data is to be provided in thousands of dollars per year.
NARROW-BAND

1. X, PRICE...........Maximum estimated price (thousands of
dollars) for narrow-band transponders per
year for each year of the analysis.
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{281 PRICE ($/YR): SERVICE TYPE e3
NARROwW-EAND w1 DE-KAND
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FIGURE B.7 INPUT DATA FORMAT: PRICE DATA (QONTINUED)

72



2. MIN, PRICE..,cc.e.e..Minimm estimated price (thousands of
dollars) for narrow-band transponders per
year for each year of the analysis.

3. UNCERT. PROFILE......The name (from screen (38]) of the

uncertainty profile to be associated with
the price for narrow-band transponders.

WIDE-BAND

4. MAX. PRICE...cc.v. 0 .Maximm estimated price (thousands of
dollars) for wide-band transponders per
year for each year of the analysis.

S. MIN. PRICE......sss..Minimm estimated price (thousands of
dollars) for wide—band transponders per
year for each year of the analysis.

6. UNCERT. PROFILE......The name (fram screen [38]) of the
uncertainty profile to be associated with
the price for wide-band transponders.

Screen [30] - Price Elasticity Data (Refer to Figure B.8)

Price elasticity data must be provided for both the narrow-
and wide—band services. The price elasticity is represented by
the percent demand decrease resulting fram a 25 percent price
increase. Thus, when it is estimated that a 25 percent price
increase will result in a 25 percent decrease in demand the price

elasticity is one (i.e., unit elasticity).

Screen 311 - Correlation Data (Refer to Figure B.8)
Because of the randam sampling used to establish the value
of the uncertainty variables (i.e., demand, price, G&A Expense,
etc.) for each year of the analysis, it is possible that
unreasonable year-to-year fluctuations will occur in the ‘valves
of these variables. To smooth out urwarranted fluctuations year-
to—year correlation coefficients have been introduced. The
correlation coefficient relates the current year value of a

variable to all previous years values of the variable. A
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PIGURE B.8 INPUT DATA FORMAT: PRICE ELASTICITY DATA AND
o - CORRELATION DATA
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correlation coefficient of zero implies that there is no
depéndenoe on previous year's values whereas a correlation
coefficient of unity implies that this years deviation fram the
expected value (the result of a randam sample) cannot exceed the
previous year's deviation fram its expected value. This is
discussed in detail in Appendix A.

TYPE OF SERVICE

1. DEMAND DATA..........The correlation coefficient (in range of
0. to 1.0) must be specified for both the
narrow- and wide-band demand for the (1)
Protected, (2) Protected/Preemptible, (3)
Unprotected/Non-Preempt ible, and (4)
Preemptible Services.

2. PRICE DATA...........The correlation coefficient (in the range
of 0. to 1.0) must be specified for both
the narrow- and wide-band pricing for the
(1) Protected, (2) Protected/Preemptible,
(3) Onprotected/Non-Preemptible, and (4)
Preemptible Services.

3. §/C QONTROL
OPERATIONS..........Correlation coefficient (in the range of
0. to 1.0) for annual spacecraft control
operations.

4. ENGINEERING EXPENSE..Correlation coefficient (in the range of
0. to 1.0) for annual engineering
expenses,

5. R & D EXPENSE........Correlation coefficient (in the range of
0. to 1.0) for annual R&D expenses.

6. G & A PXPERSE........Correlation coefficient (in the range of
0. to 1.0) for annual general and
administrative expenses.

7. OTHER CAPITAL
EXPENDITURES........Correlation coefficient (in the range of
0. to 1.0) for “other® capital
expenditures.
Screen [32] - Cost/Expense Data (Refer to Figure B.9)

This portian of the Cost/Expense data is concerned with
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spececraft unit cost, spacecraft nonrecurring cost and the coet
of lamdx insurance. The launch insurance, if taken, is the

specified percentage of launch cost and spacecraft unit cost.

1. MAX S/C UNIT ' '

QST (K$).oeooeooooMaximm estimated spacecraft unit cost
(thousands of dollars). Learning effects
are taken into account when additional
satellites are purchased.

2. MIN. S/C UNIT
QOST (K$)ecesoeassosMinimum estimated spacecraft unit cost
(thousands of dollars). Learning effects
are taken into accomnt when additional
satellites are purchased.

3. S/C DNIT QOST
UNCERTAINTY PROFILE.The name (fram screen [38)) of the
uncertainty profile to be associated with
the s/c unit recurring cost.

4. MAX, S/C NONRECURRING
QOST (K$)eeeeeeoess - Maximm estimated spacecraft nonrecurring
cost (thousands of dollars).

S. MIN. S/C NONRBQURRNG
OOST (KS$)eeeoeeesss.Minimm estimated spacecraft nonrecurring
cost (thousands of dollars).

6. S/C NONREC., (QUST
UNCERT. PROFILE.....The name (fram screen [38]) of the
uncertainty profile to be associated with-

7. MAX. INSURANCE %.....When insurance is taken (see screen [2])
this represents the maximum estimated
insurance cost expressed as a percentage
of launch cost and spacecraft unit cost.

8. MIN. INSURANCE \.....When insurance is taken (see screen ({2])
this represents the minimm estimated
insurance cost expressed as a percentage
of launch cost and spacecraft unit cost.

9, INSURANCE UNCERTAINTY
PROPILE..cccssceceesThe name (fram screen [38]) of the

uncertainty profile to be associated with
the cost of launch insurance.
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ORIGINAL PAGE IS
OF POOR QUALITY

(32 COST/EXPENSE DATA
mAax., S/C UNIT COST (Ks) 40900, O
MIN, S/C UNIT COST (Ks) 26400, 0
S/C UNIT COST UNCEZRTAINTY PROFILE 1€
MAXx. S/C NONRECURRING COST (KS$) SS000, O
MIN, S/7C NONRECURRING COST (Ks) 13800, O
S/C NONREC. COST UNCERT. PROFILE 1
MAX. INSURANCE % 18.0
MIN, INSURANCE % a0
INSURANCE UNCERTAINTY PROFILE 13
(33) COST/EXPENSE DATA (CONTINUED)
S/7C CONTROL OPERATIONS COST (%)
max, MIN. " UNCERT.
YEAR COST (%) COST (%) PROFILE
1 (1) 0.0 (2) 0.0 () 1
& 0. O ¢. 0 1
3 0.0 0.0 1
& €.7 €£.7 1
S &. € . € 1
€ 1.7 1.7 1
7 &, 0 .0 1
-] 1.8 1.8 1
3 1.8 1.8 1
10 1.3 1.3 1
11 .1 &.1 1
e S 3 S. 3 1
13 .S .5 1
14 c. 8 . c. 8 1
15 .S 2.9 1

FIGIRE B.9 INPUT DATA PORMAT: COST/EXPENSE DATA
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Screen izglgfs&mmmmm (Refer to Figure

Annual spacecraft control opérations cost is camputed as a
percentage of annual revenue. The range of uncertainty (of the
percentage amount) and the associated uncertainty profile is
provided for each year of the analysis.

1. X, OOST (%) eeeecsc.Maximm estimated amual spacecraft

: control operations cost expressed as a
percentage of annual revenue.

2. MIN, QOST (%).cceecec.Minimmm estimated amual spacecraft
control operations cost expressed as a
percentage of anmnual revenue,

3. UNCERT. PROPILE......The name (from screen [38]) of the
uncertainty profile to be associated with

the spacecraft control and operations
cost.

Screen [34 through 361 - Engineering, RaD, and GiA Expenses
(Refer to Figure B.10 and B.11)

Engineering, RsD and General and Administrative Expense data
are provided, respectively, 1in screens 34, 35 and 36. A camon
format and method for camputing these annual expenses are used; '
therefore, only the Engineering expense data is described in
detail. In all cases the expense is established as having both a
fixed camponent (a dollar amount specified for each year of the
analysis) and a variable camponent (a percentage of revenue where
the percentage is specified for each year of the analysis). Both
the fixed and variable camponents are considered as uncertainty
vari#bles. The annual expense is established as either the sum
of the fixed and variable camponents or as the larger of the two
camponents.

1. X, (KS)eveesasesss.Maximm estimated annual expense (fixed

campanent) expressed as a dollar amount
(in thousands of dollars).
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[34]

MAX.
YEAR (r.$)

1000, O
1O00, O
1000, ¢
1000, O
1000, O
1000, 0
100G, O
1000, 0

(R 220N

1 1000, ¢

1000, 0

. 1 1000, O

1 1000, 0

14 1000, 0

1S 1000, 0

7. SUM Ke & x AMTS W

[P ]

mMRXx.
YERR (MS)

1 1000, O

& OO0, O

o 1 OO0, O

& 3OO, O

bl 10QuU, O

€ 1000, O

7 1000, O

1) 1000, O

3 1000, O

10 1000, O

b 1000, O

e LO00, O

23 1000,

16 100, O

1% 1000, @

SUM Ks 8§ %X AMTS O

(.)100Cu«)(2)1000_0

mIN,

(KS$)

1000, 2
1000, 0
1000, O
1000, O
1000, O
1000, 0
1000, O
1000, 0
1000, O
1000, 0
1000, O
1000, O
1000, 0
1000, O

mInN.

(KS)

1000, 0
10,10
1O, O
1000, 0
1000, O
1000, O
100, O
1000, O
1 OO0, O
1000, O
1 OO0, O
OO0, O
1 OO0, O
1000, O
1 OO0, O

ORIGINAL
OF POOR

ENGINEERING EXPENSE

UNCERT,
FROFILE

3y 1

Pt Db ba et S b S A o s s s Be b

RsD
UNCERT.
PROFILE

1

bk s b A et el s s s o B b s b

mRX.
(%)

(4)

'~

.
-

.
e

.
O]

P

U OO0 OO OO (O O L L X

EXPENSE

mMAX.

(%)
.0
&L, 0
&0
s, QO
P
S0
L0
St
c. O
s.0
S. 0
<L 0
L0
.0
SO0

MIN,

(%)

(3)

Foo Foe P Poo Foo Fos Foo Toy oo fos 00 oo P Fo o

MIN,

(%)

Foo Fos Py Do for s for oo fos Tre o2 [ LON OO0 OO (X

PAGE IS
QUALITY

PIGURE B.10 INPUT DATA PORMAT: ENGINEERING EXPENSE DATA AND

R&D EXPENSE DATA
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<361

MAX.

G&A EXPENSE

MIN. UNCERT,
YERR A{KS) (K$) PROFILE
: S00.0 S00, 0 1
< S00.0 SO0, © 1
) S0O.0 S00, 0 N
& S00. O . S00, O 1
S S00. 0 S00.0 1
€ S00. 0 $00, O t
7 S00.0 S00, O 1
a8 SO0, O 500. 0 1
£l S00.0 SO0, O 1
10 SO0, 0 SO0, O 1
13 SO0, O 00, © 1
i¢ SO0, 0 SO, O 1
13 S00.0 S00, 0 1
b SO0, O SO0, 0O 1
1S S00.0 S00. 0 1
SUM e & %X AMTS 1
(37 CRAPITAL EXPENDITURE DATA
OTHER CARPITAL EXPENDITURES
MAX., MIN. UNCERT.
YEAR (Kse) (KS$) PROFILE
1 )y ©.0 (2) 0.0 (3) 1
& SO0, 0 4500, 0 12
i 10560.0 8€40, 0 13
4 0.0 Q.0 1
s 0.0 0,0 1
€ S410.0 c730. 0 13
7 c030. 0 1710, 0 13
8 e 0,0 1
3 0.0 0,0 1
10 0,0 Q. Q 1
11 0.0 0.0 1
ie 0.0 Q.0 1
13 Q.0 0. Q 1
14 0,0 0, O 1
S} 0.0 0O, 0 i
COST SPREADING FUNCTIONS
YEAR
1 & it
4. LAUNCH COST 3S. ¢ €. 0 9.8
5. INSURANCE 100,0 L, 0 0,0
€. S/C RECUR COST c0. 0 8. % 1.9
7. NONRECUR COST 73. G 1.0 0.0

MAx.
(%)

e

-
SoeNOODPOWLOCO

- e

e OO
[ ] * . e e o a

o CoO

(e
« o s

[ OO
w

&
O, O
Q.0
Q.0

0,0

MIN,
(%)
Q.0

(o

QOC—=NDT

Z O
o« o .

2 NI LRGN G U Y e

fos oa st b0 O
. L ] L]
oo

Ww P

Q. G
0.0
V.0

Q.0

PIGORE B.l1l INFUT DATA FORMAT: G&A EXPENSE DATA, CAPTTAL
EXPRDITUR DATA, AND (OST SPREADING PUNCTIONS DATA
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2, MIN. (K$)..eoeeesees.Minimm estimated annual expense (fixed

camponent) expressed as a dollar amount
(in thousands of dollars).

3. INCERT. PROFILE......The name (fram screen (38]) of the
uncertainty profile to be associated with
the fixed cagponent of the annual
expense.

4. MAX. (8).eeeenensces . Maximm estimated annual expense
(variable component) expressed as a
percentage of revenue.

5. MIN. ($)..cceeeeceosMinimm estimated annual expense
(variable camponent) expressed as a
percentage of revenue,

6. UNCERT. PROFILE......The name (from screen ([38]) of the
uncertainty profile to be associated with
the variable (%) camponent of the annual
expense,

7. SOM KS & ¢ AMIS......When set equal to 0, the expense is the
- larger of the fixed and variable
camponents. When set equal to 1, the
expense is the sum of the fixed and
variable camponents.
Screen 1371 - Capital Expenditure Data (Refer to Pigure B.1l)
Spacecraft recurring cost, launch cost and other launch
related costs are treated as capital expenditures (i.e.,
depreciated)., These costs occur as a result of satellite
purchases and launches and therefore their timing depends upon
~ the timing of launches which is basically demand driven. There
may be other capital expenditures that are not directly related
to satellite launches (for example, the acguisition of TT&C
grond terminals). These may be specified as dollar amounts
(i.e., range of uncertainty) in the year of acquisition. Cost
spre;ding is not imposed upon these expenditures which are
depreciated starting in the year of acquisition.
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OTHER CAPITAL EXPENDITURES

1. m. (Ks)l..l.....OO.mm 6tmtﬁ mr Qplm
: expenditure each year of the amlyszs
(thousands of dollars).

2. m' (Ks)l...........m stimtd .mr. upital
expenditure each year of the analysis
(thousand of dollars).

3. UNCERT. PROFILE......The name (fram screen [38]) of the
uncertainty profile to be associated with
each year's "other® capital expenditures.

~ Cost spreading functions may be imposed upon launch cost,

insurance cost, gpacecraft unit recurring cost and nonrecurring
costs. The cost spreading is performed in two different ways: in
relative time (i.e., relative to when launches occur) and in
absolute time, [Launch, insurance and spacecraft recurring cost
are spread backward in time relative to the year of launch.

Thus, year 1 is the year that a launch takes place, year 2 is the

year prior to launch, year 3 is two years prior to launch, etc.

Nonrecurring costs are spread in absolute time with a specified

percentage of the nonrecurring costs occurring in year 1, year 2,

etc. of the analysis. |

QOST SPREADING PUNCTIONS -

4. LADNCGH QOST..........The percentage of the launch cost spent
each year relative to the year of launch.
Year 1 is the year of launch, year 2 is
the year prior to launch, etc.

S. INSURANCE........c...The percentage of the insurance cost
spent each year relative to the year of
launch., Year 1 is the year of launch,
year 2 is the year prior to launch, etc.

6. S/C RECUR (OST.......The percentage of the spacecraft
recurring cost spent each year relative
to the year of launch. VYear 1 is the
year of launch, year 2 is the year prior
to launch, etc.

7. NONREQUR (0ET........The percentage of the nonrecurring cost
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FIGURE B.12 INPUT DATA PORMAT: UNCERTAINTY PROFILE DATA
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spent each year with year 1 being the

first year of the analysis, Yyear 2 the

second year of the analysis, etc. »
Screen [38] - Dncertainty Profile Data (Refer to Figure B.12)

The uncertainty profiles tepteseﬁt the probability &hsity
functions that may be used for one or more of the uncertainty
variables. They represent the prabability distributions in the
range of mcertamty The range af uncertainty is in turn
segmented into five equal intervals. Thus, for Uncertainty
Profile ¢1 there is a 0.50 chance of selecting a value in the
first of the five equal intervals, 0.25 chance of selecting a
valuve in the second of the five equal intervals, etc. Linear
interpolation is wused to select a specific value within édu
interval.

All of the uncertainty profile data may be changed to create
new uncertainty profiles. Caution: each row must add to unity!
In other words,. the probabilities associated with each profile
must add to 1.00. Twenty uncertainty profiles are stored in the
data base. Bowever a total-of thirty (30) profiles are available
for use with profiles $21 to #30 being mirror images of profiles
1 through 10, respectively.

B.4 Reports

- The input data is provided via LOTUS 123 and used to create
a data file which is read by the DOMSAT II financial simulation
model programmed in PORTRAN. After the PORTRAN camputations are
campleted a number of reports are printed, These include a
proforma incame statement (Figure B.13), a cash flow projection
(Piqure B.14), a probability distribution of annual launch
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attempts (Pigure B.15) and a probability distribution of annual
spacecraft purchases (Pigure B.16).

The proforma incame statement and cash flow projections
contain a column for each year of the analysis. All numbers are
in thousands of dollars except where othervise specifically
indicated. All numbers are expected values with the exception of
thase marked with an asterik (*) which designates these as
- standard deviations. In addition, the first page of the cash
flow projection also contains the net present value as computed
at each of the discount rates specified via the input data. The
present valve is indicated as Net Present Value "A¥, Net Present
Value "B" and Net Present Value. NPV "A" represents the present
value contribution during the specific years of the analysis, N®W
"B" represents the infinite horizon contribution (i.e., after the
specific years of the analysis) to present value, and NW
represents the sun of NPV "A" and NW "B". The standard
deviation is that of NPV.

The Probability of Annual Launch Attempts (Pigure B.15) and
the Probability of Annual Spacecraft Purchases (Figure B.16)
indicate the launch attempts and spacecraft purchase statistics
for each year of the analysis. The numbers in the table
represent the probability of the specific number of events
.indicated in the left-hand scale (thus the data in the tables
represent the probability density functions of annual launch
attempts and spacecraft purchases). Also indicated are the
expected or average number of annual launch attempts and
spacecraft purchases and the associated standard deviations.
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PROFOAMA INCOME STATEMENT (8 THOUBANDS)

PROTECTED
PROTECTED/PREEMPT,
UNPROTECTED/NON~-PREENPT,
PREEMPTINLE

TOTAL REVENUE

LAUNCH OPERATIONS
LAUNGH INSURANCE
SATELLITE
OTHER
DEPRECIATION EXPENSE
§/C CONTROL OPERATIONS
ENG INEERING EXPENSE
RESEQRCH & DEVELOPmMENT
TOTAL OPERATIONS EXPENSE

GROSS MARGIN (8)

8/C NONRECURRING COST
8 & A EXPENSE
DEBT SERVICE EXPENSE

BEFORE TAx PROFIT
INCOmME TAX

INVESTMENT TRX CREDITY
AFTER TAX PROFI1T

RETURN On RSSETS (%)
RETURN ON SALES

(%)

STANDARD DEVIATION -

PIGURE B.1l3

YEAR

1 2 3
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. o.
0. 0. 0.e
o. 0. 0.
0. 0. 0.
0. 0. 0.
0. 418, 1228.
0. 413, 1228.
0. 0. 0.
1000. 1000, 1000.
1000, 1000, 1000.
2000. 24183, 32e8.
0. 20. ¢ 48. ¢
-2000. -2418, -3228.
0. 20. LY I}
16766. 4437, 0.
0. 1322. 499,
-19266. -8693. ~8723.
-6936. -3130. ~3140.
0. 498, 97S.
-12330. ~S066. ~-4608.
S86. & 196. ¢ 710. ¢
-4267. -31. -5,
Q.o 4.0 1.
0. 0. 0.
O.» C. 0.

PROPORMA INCOME STATEMENT

86

9373.
o.

1277.
106S1.
4893, ¢

-13420.
-4831.
S788.
-2801.

2230. ¢

-2.
2.9

-14.
eS. ¢

4043,
1621.
6826.
1228.
13720.
1717.
1382.
1382.
18201.
3124,

47824,
16009. ¢

0.
1338.
20163.

26302.
9469.
6704,

23337,

8327. e

13.
s,

3a.,
12.



ORIGINAL PAGE [s
OF POOR QuALITY

PROFORMA INCOME STATEMENT (8 THOUSANDS)

YEAR
& ? 8 9 10
PROTECTED 81093, 92431. 133799. 133767. 128973,
PROTECTED/PREEMPT, o. 0. 0. 0. O.
UNPROTECTED /NMON-PREEMPT, 0. 0. o. 0. 0.
PREEMPTIBE 6213. S858. 3793. 1923. 304,
TOTAL REVENK 87309. 98289. 137592, 137690. 132014.

11586. ¢ - BE69N. @ 15679. @ 19%22. @ 14749, @

LALNCH OPERATIONS 4449, 6498. 703a, 7422, 7806.
LALNOA  INSURQNCE 177, 2504. 2690, eez22. 2950.
SATELLITE 7432, 10273, 10984, 11a48c. 119%8.
OTHER 1487, 1648. 1648. 1648, 1648,
DEPRECIATION EXPENSE 15142, 20923, 223%37. 2337a. 24363.
8/C CONTROL OPERAT |ONS 148, 1966. 2477, 2478, 2508.
ENGINEERING EXPENSE 1749, 1966. 27se. 27%4. 2640,
RESEARCH & DEVELOPMENT 1749, 1966. 27%2. 2754, 2640,
TOTAL QOPERATIONS EXPENSE 2012s, 26822. 30337, 31360. 321%2.
1953, ¢ 3532. ¢ 3886. ¢ 4660. ¢ 375S. e

GROSS MARGIN (8) 67184, 71667, 107ess. 106330. 99666.

11413, @ 10088. ¢ 16690, ¢ 18196. ¢ 18539,

§/C NONRECURRING COST 0. 0. 0. o

. 0.
@ & Q EXPENSE 1198. 1286. 1326. 1326. 1aga,
DEBT SERVICE EIPENSE 21886, 21135, 18073. 10811. 1526,
PEFORE TRX PROFIT 44140, 49046. 878s7. 94193, 9€T 6.
INCOME TAX 15891. 1765%6. 31628. 33908. 34746,
INVESTHMENT TAX CREDIT 1474, 5813, 1433, 1017, 98s.
AFTER TAX PROFIT 2972, 37203. $7661. 61301. 62729.
T14€. 0 6947, 11948, ¢ 14408. ¢ 15987. ¢

RETURN ON ASSETS (%) 19, 17. ca. 3e. 36. -
40 a0 8. ¢ 10. ¢ 13,

RETURN ON SALES (%) 33. 37. al. as, a7,
7.0 6. 6. 8. 10. @

e STANDARD DEVIATION

FIGORE B.13 PROPORMA INCOME STATEMENT (CONTINUED)
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PROFOMAMA INCOME STATEMENT (¢ THOUSANDS)

YEAR
. 1 12 13 18 13
PROTECTED 123080.  110119. 97309.  103237. 94718,
PROTECTED/PREEMPT. o. o. o. o. o.
UNPROTECTED /NON-PREEMPT. o. o. °. o. °.
PREEMPT IBLE 1699. 943. ass. s08. 280.
TOTAL REVENUE 126779.  111063.  97965.  1037aS. 949%.

17046, ¢ 20016. ¢ 20366. ¢ 23%01. @ 30998, ¢

LAUNCH OPERATIONS 82085. a%e2. 10368. 10128. 8109.
CAUNDH INSURANCE 3082. 3318. 3781, 3532. 27e7.
SATELLITE 12642, 13293. 14972, 1355S. 1018a,

O ER 1648, 1648. 1648. 1233. 420,
DEDRECIATION EXPENSE 2%377. 27178. 30768. 28447, 21440,
8/C CONTROL OPERRTIONS 2662. 2354, 2448, 290S. 3323.
ENGINEERING EXPENSE 2536. eeee. 1966. 2079S. 1926.
RESERRCH & DEVELOPHMENT 2536. 2eee. 1966. 2079. 1926.
TOTAL OPERAT IONS EXPENSE 33111,  34178. 37150. 38%09. 28617,
©440. 0 75359, ¢ 8168. ¢ 8206. ¢ 7771,

BROSS MARGIN (8) 93668. 76885, 6061:5. 68236. 66379.

21097. ¢ 23364.0 236268.¢ 25237. ¢ 30978.

6/C MONRECURRING COST 0. 0. 0. 0.

: 0.
6 & A EXPENSE 1514, 1611. 1480. 19%2. S.
DEPT SERVICE EXPENSE -7200. ~-15869. ~230%a. -29983. -38953.
BPEFORE TRX PROFIT 99333. 91143, 82429. 96266. 102117,
INCOME TAX 3%5767. 32811. 29674, " 34656. 3e762.
INVESTMENY TAX CREDIT 1018, 1801, 3390. 3882. %$10.
AFTER TAX PROFIT 64601. 60132, S6344. 6%349c. ToEC.

.- 18939.%  20a64.e . 21888.%  ..23102.¢ 26662. 6.

RETURN ON RSSETS (%) 40. 37. as. A2, 48.
16. ¢ 17. 0 17,0 18. ¢ 21.
RETURN ON SALES (%) S0. S3. S6. 62. 69.
13. ¢ 16. ¢ 26,0 21. ¢ 40. ¢

e SGTANDARRD DEVIATION

FIGURE B.13 PROFORMA INCOME STATEMENT (CONTINUED)
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ORIGINAL pagy |5

CRSH FLOW PROJECTION (8 THOUSANDS) OF POOR QUALiTY
YEAR

1 2 3 . s
RFTER TAX PROFITY °. o. °. 1. 23665.
INCREASE IN PAYABLES 1999. 1416. 3208. S40. 130.
DECREASE 1N RECE IVABLES °. o. 0. o. °.
DECRERSE 1IN CaSW ' o. 15, . 22. 200.
DESREC 1ATION . A, 1226. 7016.  13720.
TOTAL CRSM INFLOM 1599, 1847, aalé. 7s79. 3T
LOSS 12330. 5066. a608. 2802. 128.
DECRERSE IN PAYABLES o. a3. o. 123. 1107.
INCRERSE [n RECE IVABLES o. . o. 1779. 9248.
INCRERSE IN CASW 289. 2%6. s80. 9. 23.
CAPITAL EXPENDITURES 0.  27047.  66483.  61946. 41229
TOTAL CASH DUTFLOW 12619, 32483,  71671.  66747.  Si73a.
MET CASH FLOW -11020.  -30606. —6723%.  -59168.  -14019.
s23.s  9223.% 11278.+ 1250%.s 21276.°
INDEBTEDNESS 11020.  41626.  108861.  168028.  182047.

323. ¢ 9247. ¢ 19933. ¢ 17476. @ 19544, ¢

1 F 3 . -]
DISCOUNT RATE (%) 10, 19%. 20 2%. aC
NET PRESENYT VAL UE "R* 7179%. 11268. -20471, -3669:. ~476E3
MET PRESENT van JE “B*" 18584 . ©0837. 230%a, 9E14a, S6-.
‘"MET PRESENT vALUE 257636. 72109, 2623, -27076. -467C3.

102318, 0 359z22. ¢ ISe07. @ 2e284, 0 10331:. 9

¢ STANDARD DEVIAT ION

FIGIRE B.14 CASH FLOX PROJECTION

wl
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CASH FLOW PROJECTION (8 THOUSANDS)

YEAR
. - 11 12 13 16 18
AFTER TAX PROF1IT [ZYF-1-N $03%83. 36679. €S5717. 66234,
INCREQSE IN PAYABLES 237. 834, 222. 16. 0.
DECRERSE IN RECEIVABRLES 1419, 3098. 3403. 1709. - 2779.
DECREASE IN CARSM 7s. 6S. 136. 31a. . 333,
DEPRECIATION 23377. 27178. 30768. 28447, 21440,
TOTAL CASH INFLOM 917%2. 91228. 91208. 96201 . 9078S.
LO8S 87. 220. 33S. 224s. 369.
DECREARSE IN PAYABLES als, 360. rse. 173S. 1843,
INCRERSE IN RECEIVRABLES 340. 473, 1216. 267, 1318,
INCREARSE IN CASH a3, 96. &0, 3. 0.
CRPITAL EXPENDITURES 18471, 29868. 31487, 16477, 1862.
TOTAL CASHM OUTFLOM ° 1935S. 31018. 33800. 21113, $39e.
NET CRSH FLDW 72238. 60210. $7409. 73088, 85393.

22869. ¢ 22774, 0 24650, ¢ 21511, 20183. ¢

INDEBTEDNESS =132239. -192449. -249858. -3249a5. -410339.
115489. ¢ 128627.0 138810.0 13046S. 0 164232. ¢

CASH FLOW PROJECTION (8 THOUSANDS)

YEAR
'3 7 'y 9 10
AFTER TAX PROFIT 2976s. 37216, S7661. 61302. 62792.
INCRERSE IN PAYRBLES 271. 231. 31. 83. 10s.
DECREASE IN RECEIVABLES €9. es. 31. 856. 1664,
DECREASE IN CASH 110. 107. 303. 188, 131.
DEPRECIATION 15142, 20923. 223%7. 2337a. 24363.
TOTAL CRSK INFLOW 45357, 8567, 80382. 85764. seess.
LOSS ai. 13. "o, 1. 3a.
DECREAQSE IN PAYABLES 6:0. s32. 1676. 816. 72€.
INCRERSE IN REZCEIVABLES 3624. 1923. 6354, 873. s19.
INCREASE IN CASH a9, a2, 6. 1. 19.
CAPITAL EXPENDITURES. . 3%111. 30476, 11593, 10017. 11505,
TOTAL CASH OUTF . Ow 39435, 33046. 19869. 11723. 1280a.
NET CASK FLOW 8922, o2y, 60%1a. 74041. 76051.

19906. ¢ 17c88. ¢ 21472, ¢ 22368. ¢ 2190C. o

INDEBTEDNESS 17612%. 150604, 90091. 16049. -600C1.
34476. @ 47908. » 63213. ¢ 8148C. ¢ 98S93%. e

e GTANDARD DEVIATION

FIGIRE B.14 CASE PLON PROJECTION (CONTINUED)
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PROBABILITY OF RevUAL SPRCECRAFT PURCHMASES

F .

.. NDER OF ° PROBABILITY OF . ORIGINAL PAGE IS
SPACECRRFT . INDICATED QUANTITY (PERCENT) OF POOR QUALITY
10 o o ° o o o o o
9 o P o o o o 0 o
s o ° 0 ° P ° ° °
7 o ° ° o o o o °
6 o o o ° o ° ) °
s o o ° ° o ° o o
. P o o o o ° o °
3 o o ° ° o P 1 o
P o ° ° ° 16 1 10 1
1 o P ° 9 79 19 83 2=
o . 100 100 100 6 s 80 6 74
YEAR 1 2 3 - s 6 ? e
AVERAGE
Vel UE .00 .00 .00 .94 1. 11 .21 1.0% .28
§TANDARD ,
DEVIAT 10N .00 .00 .00 . 24 . aa .43 a3 .49
PROBABILITY OF ANMUAL SPACECRAFT BURCHASES
NUMBER OF PROBABILITY OF
SPACECRAFT INDICATED QUANTITY (PERCENT)
10 o ° o ) o o °
9 [¢] (o] [} (o] [+] [s] [o]
8 ° o o o ° o s
7 o S o o ° ° o
[ (=] (o] [} [¢] (o] [o] [o]
- [o] [o] o] o] (o] Q <
L [o] 0 [¢] (o] o] (o] (o]
-3 - s 0 o o & 2 o
2 2 1 1 Y 1 14 1
1 17 17 18 28 as o7 10
° 82 az 1 68 a2 8 90
YEAR ° 10 1 12 13 14 1S
AVE RAGE
Ve UE .20 .20 .20 .37 .7a .80 L11
STANDARD
DEVIATION .43 .43 a2 .87 .73 .74 .33

FIGURE B.16 PROBABILITY OF ANNUAL SPACECRAPT FURCHASES
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€11l GLOBRAL DATA (SYSTEM)
NO. YRS. ANALYZED

MRX. ® OPER. SRATS
LAUNCH DATES (YRS)
SATELLITE NO. 1
SATELLITE NO. 2
SATELLITE NO. 3
SATELLITE NO. 4
SATELLITE NO. S
LAUNCH DELAYS
MAX. DELAY (YRS)
MIN. DELARY (YRS)
UNCERT. PROFILE
LEO TO GEO -
TRANSFER TIME -
(YRS 1 THRU 15)
NO. SIMUL. RUNS

(S

nME® ooULUUL WO

co ooc~Nus

©

=S 0. a5 0.25
0.2% 0.e5
0.9 0.e5

n
nuc
coo
n nn
(Ao

(oMo

o
&

€21l GLOBAL DARTAR (FINANCIAL)
DEBT SVC INT RT % 12.0

EFFECT TAX RATE % 36.0
INVEST TRX CRDT % 10.0
TAX CREDIT ON ...
LAUNCH COST
INSURANCE COST
S/C RECUR. COST
OTHER CARP. EXP.
PRAYAQABLES (% EXP.)
RCVS (X REV.)
CASH (X EXP.)
INSUR? (O=N/1=Y)
S/C LEARRN. RATE % 88.0
DEPRECIRARTION LIFE (YRS)

LAUNCH, INS. ,S/C 10.0

OTHER CARP. EXP, 12.0
DISCOUNT RRATE (X) 10.0 15.0 20. 0 e5.0

[
- 0D
RN e > e e

93

(ALY
(GEUNE]

(¢ e e



£3)

NARROW BAND
NO. OF GROUPS
NO. TRANS/GRP
SPARE TRANS/GRP
MEAN TME FAIL-YR
EXP. WEARODUT-YRS
STD WERROUT-YRS

WIDE BAND
NO. OF GROUPS
NO. TRANS/GRP
SPARE TRANS/GRP
MEAN TME FAIL-YR
EXP. WEAROUT-YRS
STD WEARROUT-YRS

W/N BAND REL ImMP,

TRNSPNDR THRSHLD

SATELLITE NO. 1
SATELLITE NO. 2
SATELLITE NO. 3
SATELLITE NO. 4

5

SATELLITE NO.-

4]

MEAN TME FRIL-YR
EXP. WEAROUT-YRS
STD WEAROUT-YRS

TRANSPONDER DATA

o009
CO0OQCOCO

o -

4H
60.0
15.0
1.0
1

RELAUNCH

15
135
15
0
o

SPACECRAFT SUPPORT SUESYSTEM
SUESYSTEM
TT&C STRUCTURE

POWER
250.0
15.0
1.0

1€0.0
et O
0.5

94

AVCS. -©

220.0
15.0

1.0

1000, 0
c0. 0
1.0

DRTA

" DTHER
1000,
<0.
1.

O
0
)



£33 LAUNCH SCENARIO DARTR
YEARR

1 e 3 4 S
PROBABILITY OF:

BOOSTER SUCCESS 0.995 0. 995 0. 995 0.99S5 0. 335
ORB SUC-NO ABORT 0.995 0.995 0. 995 0.995 0.33S
P/ OK FINAL ORB 0. 950 0. 950 - 0. 950 0. 950 0.93%0

PRPLSN MOD CKOUT 0.950 0. 350 0. 950 0.950 0. 950
XFER LEO TO GEO 0. 950 0. 950 0. 3950 0.9%0 0. 350
OREB RCVRY-ABORT 0.990 0.990 0.930 0.990 0. 3390
ORE RCVRY-B FAIL Q. 930 0.3930 Q. 330 . 330 0. 33¢
ORB RCVRY-FLT OK 0.339 0.993 0. 993 0.933 0. 3323

MAX LNCH COST Ms 21.798 21.798 c1.798 c1.738 21.738
MIN LNCH COST M$ 21.738 21.798 21.738 €1.798 21.738

LNCH CST UNCRT PF b 1 1 1 1
(3 LAUNCH SCENARIQ DATA
' YEAR
6 7 8 9 10

PROBABILITY OF3

BOOSTER SUCCESS 0. 995 0. 995 0. 995 0.995 €. 995
ORB SUC-NO RBORT 0.995 0.99%5 0.995 0.995 0.93S
P/L OK FINAL OREB 0.950 0.350 Q.9%50 0. 950 Q.350

PRPLSN MOD CKOUT 0.950 0. 950 0. 950 0.350 0. 350
XFER LEO TO GEO 0. 950 0. 950 0. 950 0. 950 0. 39350
ORB RCVRY-RABORT 0.930 0.990 0. 990 0.990 0.990
ORB RCVRY-B FAIL 0. 990 0. 990 0. 930 0.990 0.9%0
ORB RCVRY-FLT OK 0.99% 0.999 0.993 0.933 0. 33873

MAX LNCH COST mMs 21.798 cl.7398 €1.798 c1.738 21.798
MIN UNCH COST ms 21.738 g21.728 c1.738 21.7%8 €1.738

LNCH CST UNCRT PF 1 1 1 1 1
€s) LAUNCH SCENRRIO DRTAR
YEAR
11 12 13 14 1S
PRCBABILITY OF:
BOOSTER SUCCESS 0. 995 0.935 0. 395 0.93% 0. 335
ORE SUC-NO ABORT 0,995 0.99% 0. 995 0. 995 0. 39%
P/L OK FINAL ORE  0.950 0.950 0. 950 0.950 0. 950
PRPLSN MOD CKOUT  0.950 0.950 0.950 0. 950 0. 350
XFER LEO TO GEO 0. 950 0. 950 0.95%0 0. 950 0. 950
ORE RCVRY-ABORT 0.9%0 0.990 0.930 0.930 0. 7330
ORB RCVRY-B FRIL 0. 990 0. 990 0. 3390 0. 990 0. 930
ORB RCVRY-FLT OK 0.9399 0.999 0.993 0.999 0.9973

MAX LNCH COST ms 21.798 21.798 €1.798 21.798 e1.798
MIN LNCH COST mMs 21.798 2l1.7s8 21.798 21.798 €1.736
LNCH CST UNCRT PF ] 1 1 1 1
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63 DEMAND: SERVICE TYPE #}
: SRTELLITE » 1§

NARROW-~EAND , W1DE-~-BAND
MAX. MIN. UNCERT. MAX. MIN. UNCERT.
YEARR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o 0 0 6] 0 0
2 (o} 0 ¢] o 0 )
3 0 0 (o] (9] o) G
4 (o} o] o] ") 6 1
S o) o) (e} 13 10 z
[ o o o] 1S 11 e
7 o 0 a] 16 i1e 14
8 o 0 o) 17 12 3
9 0 0 o} 18 12 [}
10 (e} o 0 19 1e &
11 o o) 0 r=3s) 1e 7
12 o 0 o] 20 12 7
13 0 0 o} 20 12 7
14 o 0 o} F26) 12 7
15 (o} o] (o} 20 12 7
€73 DEMAND: SERVICE TYPE #1
SATELLITE # 2
NARROW-BAND WI1DE-BAND
MAX. MIN. UNCERT. MAX. MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o) (0] 0 o}
2 ¢] 0 o 0 0
3 0 0 Ke) 0 0
4 e} o) o} o} &)
5 (o} o) 0 7 5
(3 o} o) 0 11 8
7 o) o) 0 14 10
8 o 6} 0 16 12 1
9 o 0 0 17 12
10 (6} o) 0 18 12
11 O o] (o] 19 12
12 (¢} 0 0 20 12
13 (o} o] 0 20 1&
14 o 0 0 20 12
15 o s} 0 20 12

VIRV IRV RN B O Y I Y (N N O s
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tal DEMAND: SERVICE TYRE 1
SATELLITE « 3

NRRROW-BARND WIDE-BAND

MAX. MIN. UNCERT. mMAX, MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o o 4} (4] o] s}
2 o o o o) o V)
3 (o) o) (6] o (o] o
& o} o o) (o) 0 O
g 0 o 0 o o- C
3 o) o o 0 o 3]
7 0 0 o o o 0
8 0 o} o 10 8 7
9 o o o 15 12 1S
10 o o o 16 12 14
11 0 0 o 17 12 S
12 o o} o) 18 12 e
13 o) o) o) 19 12 8
14 o o o 20 12 7
1S 0 0 o) 20 12 7

€9l DEMAND: SERVICE TYPE #1
SATELLITE @ 4
NARROW-BAND WIDE-BAND

MAX. MIN. UNCERT. MRX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o) 0 o 0 0

2 o 0 o o 0 (
3 o o . o) o 0 C
4 o} o o o o Q
s o o o) o o O
(3 o 0 o o 0 O
7 4) 0 o) o o) C
8 o) o 0 o) o} ¢
9 o 0 0 o o) o
10 (o] (o} (o] (4] 0 Q
11 (o) o] (] o] ¢} (e}
12 o o} o o o <
13 0 o o) o 0 C
14 o 0 o} o 0 4}
15 o) 0 o) o o o
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{101 DEMAND: SERVICE TYPE #1
SATELLITE # S
NARROW-BAND WIDE-BAND

. MAX. MIN. UNCERT. MAX. MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 . 0 o) (o] 0 (o) (&)
4 0 0 o 0 (o] O
3 o 0 (o] 0 0 ]
4 o] (o) o o] (o} O
=2 (o] (o] o] o o] ¢
6 (¢} 0 0 (o] 0 Q
7 o] 0 0] 0 o] 0
8 o (e) o] (¢] 6] QO
9 o] o) (o] (o} O ¢]
10 o o) o) 0] o ¢
11 o) (o) 0 o} o ¢
12 o o) (o] o (o) O
13 (s} o 0 (o) o ¢]
14 (o] o O (o] (o) 0
18 0 (o] o] o] o] (o]

111 } ‘ DEMAND: SERVICE TYPE #2
SATELLITE @« 1
NRRROW-BAND WIDE-BAND

MAX. MIN. UNCERT. mMAX. MIN., UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 (s} 0 (8] (o] (0] o
=4 o o] 0 (o] 6] ¢
3 0- o: o 0 o
& (o] (¢] (6] 0 (6] {
S o] (o] o o 0 G
() 0 a] (¢) (¢} o)} <
7 .0 (0] ] o ¢} g
8 0] (] o (¢] (¢} C
9 6] (o] (o] O (o] ¢
10 o] (o] (o] (o] o] Q
11 0 @) ¢} (¢] 0 <
1e (o] o) o] 0 o] Q¢
13 (o] 0 (o] 0 (o] &
14 (o) 0 (o] (€] (o) ¢
15 0 (8] (o] 0 0 ¢
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(122 DEMAND: SERVICE TYPE #2
SATELLITE & 2

- NRRROW-BAND W1DE~BAND

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o 0 (8] (6] o &
e o o o) 0] o O
3 0 (o) o) o) () 0
4 o ¢) 0 o (o) O
S 0 o o o (o) 0
6 0 o) 0 0 o 0
7 0 0 o o o C
8 o o) o) 0 o O
9 0 (o) 0 o o o
10 o o) o 0o 0 Q
11 0 (o) (o) e) o 0
12 o 0 o 0 o) O
13 o (o) o 0. &) 0
14 0 O o ¢ o] o
13 0 o 0 0 o o)

€13) DEMAND: SERVICE TYPE #2
SATELLITE # 3
NARROW-BAND WIDE~-BAND

MRX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
: 1 0 o 0 0 o <
= 0 o) 0 0o 0 ¢
3 0 o) o o Q G
4 0 o) o o (o) ’
S 0 0 (0] (8] 0 <
6 o o) (o) &) o) ¢
7 o 0O o O (¢) C
8 o 0 o 0 o v
9 0o 0 0 0] (o) ¢
10 0 0 0 0 0 ¢
11 o o 0 0 0O o)
1e o 0 o) o (o) O
13 0 (¢) o o o) o
14 o 0 o o o ¢
15 o 0 0 (o) 0 ¢
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(141 DEMAND: SERVICE TYPE #c
SATELLITE @& 4.

NARROW-BAND WIDE-BAND

, MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE  DEMAND DEMAND PROFILE
1 0 (o} s} 0 (o} o)
2 0 o 0 o o) 0
3 o 0 0 o (o} 0
& o) 0 0 o (o) O
s 0 0 0 0 o o}
(3 . O (o] 0 o (o} ¢}
7 o) 0 0 (o} o 0
8 o) 0 (o) o] o o
9 (o} 0 o 0 e} 0
10 o) o) (o) 0 o o)
11 0 0 0 0 o) 0
12 o] 0 0 o} (o} o)
13 0 o (s} 0 (o} o)
14 o] 0 0 o (e} 0
15 (o) (o} 0 0 (o} (o)

151 ' DEMAND: SERVICE TYPE #2
SATELLITE ¢ S
NARROW-BAND WIDE-BAND

MAX. MIN. UNCERT, MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE  DEMAND DEMAND PROFILE
1 o o) o) 0 o) 0
2 o) o) 0 0 (¢} O
3 o 0 0 o O o)
T4 o o 0 o 1% 0
] o) 0 0 0 o 0
6 0 o) 0 o) o) V)
7 o) 0 o e} o) 0
8 o o 0 o o 0
9 o) 0 0 0 o) ¢
10 o 0 0 6} 0 o)
11 0 o) o o) o) o
12 0 o 0 o) 4] C
13 0 o 0 o o O
14 o) 0 0 0 o) 5)

1S 0 0 0 0 0
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(16l DEMAND: SERVICE TYPE #3
’ SATELLITE # 1

NARRQW-BAND WI1DE-EBAND

MAX. MIN. UNCERT, MAX. MIN. UNCERT.

YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
b 0 (o] 0 (o] 0 0
e 0 0 (s} o] (o] O
3 0 (o] o] (o) 0 o]
4 0 0 o] (o) o] o
S (o] (o] o 0 (o) o
1) 0 (o} (o) 0 o o]
7 0 o] (o] 0 (o) (o]
8 0 o] (o] o] 0 Q
9 (o) o o] 0 (o] (o]
10 (o} (o] o 0 e} 6]
11 0 o o o 0 o]
¥4 0 (o] o) (0] o) O
13 0 (o] o) (o] 0 o
14 0 0 0 (o) (o) o)
13 (o] (o] (o} Q 0 (o]

(173 DEMAND: SERVICE TYPE #3
SATELLITE # 2
NARROW-BAND WIDE-BAND

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 (o] (o] 0 @) o
4 0 o] 0 0 0 0
3 0 o] 0 0 o} o
4 0 0. (o) (o) 0 O
S O o} 0 0 8] (o]
6 0 0 0 0 (6] (6]
7 0 0 0 0 0 0
8 0 o] o 0 o &)
9 0o 0 0 0 0 o]
10 (o] 0 (4] 0 Q 0
11 o) o} 0 0 (o) o]
12 o o] 0 0 O (o]
13 o] 0 o 6] 0 o]
14 (o) o 0 0 6] o
13 ) o] o] (o] 0 o
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£18) DEMAND: SERVICE TYPE #3
SATELLITE # 3

NARROW-BAND WIDE-BAND
max. MIN.  UNCERT. MAax. MIN.  UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 0 ) 0 ) 0
2 0 0 0 - 0 0 O
3 0 0 0 ) 0 0
& 0 ) 0 0 o o
s 0 ) 0 0 0 0
6 0 0 0 ) 0 0
7 0 0 ) 0 ) 0
8 0 o 0 0 o 0
9 ) 0 ) 0 0 0
10 0 o o ) ) )
11 0 ) ) ) 0 )
12 0 ) 0 ) 0 0
13 0 0 o 0 0 0
14 0 0 o _ o0 o o
15 0 0 0 0 ) 0
€191 DEMAND: SERVICE TYPE #3
SATELLITE @ 4
NARROW-BAND ’ WIDE-BAND
- MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 0 o 0 0
2 o ) 0 o 0
-3 0 0 0 0 0
4 ) 0 0 0 o
5 0 o 0 o )
6 0 o 0 0 0
7 0 ) 0 0 )
8 0 0 0 o 0
9 0 o o o o
10 ) 0 o o )
11 0 0 0 0 o
12 0 ) 0 0 )
13 0 0 0 0 )
14 0 0 o ) 0
1S 0 o ) o 0

0C0QC000OCCCOOO0O00OO0

102



(201 DEMAND: SERVICE TYPE #3
SATELLITE # S

NARROW-BAND WIDE~-BAND :

MAX, MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o) 0 0 0 °
e o o) o o 8] o
3 0 0 o o o 0
4 o (0] 0 o O o
S o o) o 0o (8] o
6 o o) 0 0 0 ®)
7 o Q L) 0 o) o
8 o (0] o o o o
9 o) 0 0 v 0 0o
10 0 o 0 0 0 o
11 o 0 o o 0 o
12 0 o o 0 o (¢)
13 0 0 o o 0 o
14 0o 0 o o 0O o
13 0 0 - o (¢] o) 0

211 .DEMAND: SERVICE TYPE #4
SATELLITE # 1
NARROW-BAND WIDE-BAND '

MAX, MIN. UNCERT. MAX. MIN. UNCERT.

YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 0 o 0 - 0] 0
e o 0 0 0 0 ()
3 o) 0 0 0 0 c
4 0 o) .0 3 2 1
'S o 0 o 4 2 2
6 o 0o o 4 4 2
7 o 0 o 4 e e
8 o o 0 4 4 e
9 o o) 0 4 2 2
10 0 o 0 4 =4 =
11 o (o) o 4 =4 =
12 0 o 0 4 e =4
13 0 0o (o] 4 =4 2
14 ] 0 o 4 = 2
15 0 0 0 4 2 e
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{2zl DEMAND: SERVICE TYPRE #4
SATELLITE # 2

NRRROW-BAND W1DE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YERR = DEMAND . DEMAND PROFILE DEMAND DEMAND PROFILE
1 o o ) ) 0 0
2 o) ) o) ) ) 0
3 0 ) ) 0 o )
4 0 0 o) o) ) 0

S o) 0 ) 3 2 1
(3 o ) ) I 2 2
7 o ) 0 4 2 2
8 ) ) o) 4 2 g
9 0 ) ) 4 2 2
10 o ) 0 I 2 2
11 o ) o) 4 2 2
12 o ) ) 4 2 e
13 o} 0 0 4 2 2
14 o 0 ) 4 2 2
15 o 0 0 4 2 2
(233 : DEMAND: SERVICE TYPE #4
SATELLITE # 3

NARROW-BAND WIDE-BAND ‘

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 0 o 0 o )
2 0 ) "0 ) 0 )
3 o ) ) 0 0 0
4 o .0 o 0 0 )
S (o 0 ) 0 0 0
6 - o -0 -0 ) S0 )
7 o 0 ) ) o 0
8 ) 0 ) 3 2 1
9 o) 0 ) 4 2 2
10 o 0 o 4 2 2
11 o ) o) 4 2 2
12 o ) o 4 2 2
13 o ) 0 4 2 2
14 0 0 o 4 2 e
15 o ) 0 4 2 2
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(24 DEMAND: SERVICE TYPE #4
SATELLITE # 4

NARROW-BAND WIDE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
$ ) ) ) ) ) o
2 0 ) o) 0 0 )
3 ) ) ) o ) o
4 0 0 ) o ) o
S 0 ) ) ) ) o
6 ) ) ) o 0 o
7 0 ) ) 0 ) o
8 0 ) ) o ) o
9 ) 0 0 0 ) )
10 o ) ) ) ) o
11 o ) ) 0 ) o
12 0 ) ) 0 ) o
13 0 ) o o ) 0
14 0o o ) 0 ) o
15 0 ) ) 0o o )

tas) DEMAND: SERVICE TYPE #4
SATELLITE # S
NARROW-BAND WIDE-BAND

MAX. MIN.  UNCERT, MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 ) ) o o 0
2 0 0o 0 o 0 0
3 0 ) ) 0 ) )
4 0 0 0 0 0 )
5 0 ) 0 o 0 0
3 0 ) ) 0 ) o
7 0 o o ) ) )
8 0 o ) 0 o 0
9 0 ) ) ) 0 )
10 0 o 0 0 0 )
11 0 ) 0 0 0o )
12 0 0 o 0 0 0
13 0 0 o 0 0 o
14 0 ) ) 0 ) 0
15 o ) 0 0 o )
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26l PRICE ($/YR): SERVICE TYPE #1

NARROW-BAND W IDE-BAND ,

MAX, MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR PRICE PRICE PROFILE PRICE PRICE  PROFILE
1 0 ) ) ) 0 e
2 ) ) ) ) o o
3 0 ) 0 0 o 0
4 0 0 ) 3700 3330 3
s 0 ) ) 3700 3330 6
6 o 0 ) 3600 = 3240 6
7 ) ) ) 3500 3150 6
8 o 0 ) 3400 3060 3
9 ) ) 0 3300 2970 6
10 ) ) 0 3200 2880 6
11 ) ) ) 3100 2790 6
12 o ) ) 3000 2700 6
13 ) ) ) 3000 2700 3
14 0 0 0 3000 2700 6
1S ) ) 0 3000 2700 3

€273 PRICE ($/YR)s SERVICE TYPE #2
NARROW-BAND : W1DE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR PRICE PRICE PROFILE  PRICE PRICE  PROFILE
0 ) ) ) o o
2 0 0 0 0 0 o
3 0 ) 0 0 0 0
4 0 ) o o o )
s ) o 0 o o 0
6 ) 0 o 0 o o
7 ) ) ) ) 0 o
8 ) 0 o 0 0 )
9 0 0 ) ) o 0
10 0 ) ) 0 ) )
11 ) ) 0 0 o )
12 - o o 0 ) 0 )
13 0 ) ) 0 ) 0
14 ) o ) ) o 0
1S ) ) 0 ) o 0
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{281 PRICE (8/YR): SERVICE TYPE #3

NRRROW-BAND WIDE-BAND

MRX. MIN.  UNCERT. MAX. MIN.  UNCERT,

YEAR PRICE PRICE PROFILE  PRICE PRICE  PROFILE
1 0 o ) 0 ) )
2 o 0 ) ) 0 0
3 0 0o ) o ) 0
4 0 0o o o o 0
s o o ) o ) 0
6 0 ) o o 0 0
7 0 o ) ) o 0
-8 0 ) 0 0 o 0
9 o 0 ) ) ) )
10 o ) ) ) o 0
1 o ) o ) o )
12 0 o ) 0 0 0
13 ) o ) o ) o
14 0 o 0 o 0 0
15 o ) ) o ) 0

291 PRICE ($/YR): SERVICE TYPE #4
NARROW-BAND WIDE-BAND

MAX. MIN.  UNCERT, MAX. MIN.  UNCERT.

YEAR PRICE PRICE PROFILE  PRICE PRICE  PROFILE
1 ) ) ) o ) 0
2 o o o o 0 0
3 o o ) 0 ) 0
4 0 o 0 1450 1305 3
S 0 ) 0 1450 1305 6
3 0 o 0 1450 1305 3
7 0 ) ) 1450 1305 6
8 0o o 0 1450 1305 6
9 0 0 ) 1450 1305 6
10 o ) ) 1450 1305 3
11 0 ) o 1450 1305 6
12 o ) ) 1450 1305 6
13 o ) 0 1450 1305 6
14 0 ) o 1450 1305 6
15 o ) o 1450 1305 6

C-a
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(301 ~ PRICE ELASTICITY DRTA

%X DEMAND DECRERSE RESULTING NARRQCW- WIDE~-
FROM A 25% PRICE INCRERSE BAND BAND
1. PROTECTED : 0.0 5.0
2. PROTECTED/PREEMPTIBLE 0.0 25.0
3. UNPROTECTED/NON-PREEMPTIBLE 0.0 25.0
4. PREEMPTIBLE 0.0 25.0
311 CORRELATION DATA

CORRELATION COEFFICIENT
NARRROW- WwIDE-
TYPE OF SERVICE BAND BAND
DEMAND DATA

1. PROTECTED 0.0 0.8
2. PROTECTED/PREEMPTIBLE 0.0 0.8
3. UNPROTECTED/NON-PREEMPTIBLE 0.0 0.8
4. PREEMPTIBLE 0.0 0.8

PRICE DATA
1. PROTECTED 0.0 0.8
2. PROTECTED/PREEMPTIBLE 0.0 0.8
3. UNPROTECTED/NON-PREEMPTIBLE 0.0 0.8
4. PREEMPTIBLE 0.0 0.8

S/C CONTROL OPERATIONS 0.8

ENGINEERING EXPENSE 0.8

R&D EXPENSE 0.8

G&A EXPENSE o 0.8

OTHER CAPITAL EXPENDITURES 0.8

(321 COST/EXPENSE DATA

MAX. S/C UNIT COST (K$) 40900. 0

MIN., S/C UNIT COST (Ks) 36400.0

S/C UNIT COST UNCERTAINTY PROFILE 16

MAX. S/C NONRECURRING COST (Ks$) 25000. 0

MIN. S/C NONRECURRING COST (K$) 19800. 0

S/C NONREC. COST UNCERT. PROFILE 1

MAX. INSURANCE % 18.0

MIN, INSURANCE % - 12,0

INSURANCE UNCERTRINTY PROFILE 13
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€333 © COST/EXPENSE DATA (CONTINUED) ORIGINAL PAGE IS

S/C CONTROL OPERATIONS COST (%) OF POOR QUALITY
max. MIN. UNCERT.
YERR  COST(X) COST(X) PROFILE
A 0.0 0.0 1
- 0.0 0.0 1
3 0.0 0.0 1
P 6.7 6.7 1
s 2.6 2.6 1
€ 1.7 1.7 1
7 2.0 2.0 1
8 1.8 1.8 1
9 1.8 1.8 1
10 1.9 1.9 1
11 2.1 2.1 1
12 2.3 2.3 1
13 z.% 2.s 1
14 2.8 2.8 1
15 3.5 3.5 1
34 ENGINEERING EXPENSE
MAX. MIN. UNCERT.  MAX. MIN. UNCERT.
YEAR (K$) (K$) PROFILE (%) (%) PROF ILE
1 1000.0  1000.0 1 2.0 2.0 1
z 1000.0  1000.0 1 2.0 2.0 1
3 1000.0  1000.0 1 2.0 2.0 1
4 1000.0  1000. 0 1 2.0 2.0 1
5 1000.0  1000. 0 1 2.0 2.0 1
€ 1000.0  1000.0 1 2.0 2.0 1
7 1000.0. 1000.0 1 2.0 2.0 1
8 1000.0  1000.0 1 2.0 2.0 1
9 1000.0  1000. 0 1. 2.0 2.0 1
10 1000.0  1000. 0 1 2.0 2.0 1
11 1000.0  1000.0 1 2.0 2.0 1
12 1000.0  1000. 0 1 2.0 2.0 1
13 1000.0  1000.0 1 2.0 2.0 1
14 1000.0  1000.0 1 2.0 2.0 1
15 1000.0  1000.0 1 2.0 2.0 1
SuUM Ke$ & X AMTS (8]
£35) . R$D EXPENSE
MAX. MIN. . UNCERT. MAX. MIN. UNCERT.
YEAR (K$) (KS) PROFILE (%) (%) PROFILE
1 1000.0  1000. 0O 1 2.0 2.0 1
2 1000.0  1000.0 1 2.0 2.0 1
3 1000.0  1000. 0 1 2.0 2.0 1
4 1000.0  1000.0 1 2.0 2.0 1
s 1000.0  1000. 0 1 2.0 2.0 1
6 1000.0  1000.0 1 2.0 2.0 1
7 1000.0  1000.0 1 2.0 2.0 1
8 1000.0  1000.0 1 2.0 2.0 1
) 1000.0  1000.0 1 2.0 2.0 1
10 1000.0  1000.0 1 2.0 2.0 1
11 1000.0  1000.0 1 2.0 2.0 1
12 1000.0  1000.0 1 2.0 2.0 1
13 1000.0  1000.0 1 2.0 2.0 1
14 1000.0  1000.0 1 2.0 2.0 1
15 " 1000.0  1000.0 1 2.0 2.0 1
SUM K$ & %X AMTS (o]
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€361 G&A EXPENSE '
MAX., MIN. UNCERT. MAX. MIN. UNCERT.

YEAR (K$) (KS) PROF ILE (%) (%) PROFILE
1 £00.0 500.0 1 0.0 0.0 1
2 500. 0 500. 0 1 0.0 0.0 1
3 500.0 500. 0 1 0.0 0.0 1
4 S00. 0 500. 0 1 7.3 7.3 1
S S00.0 500. 0 1 1.3 1.3 1
€ $00. 0 500. 0 1 0.8 0.8 1
7 S00.0 500. 0 1 0.8 0.8 1
8 £00.0 500.0 1 0.6 0.6 1
3 500.0 500.0 1 0.6 0.6 1
10 500. 0 %00. 0 1 0.7 0.7 1
11 500.0 $00.0 1 0.8 0.8 1
12 $00. 0 500.0 1 1.0 1.0 1
13 S00.0 500.0 1 1.0 1.0 1
14 $00. 0 500. 0 1 1.4 1.4 1
1S 500.0 500.0 1 2.9 2.9 1
SUM K$ & % AMTS 1
£373 - : CAPITAL EXPENDITURE DATAR
OTHER CAPITAL EXPENDITURES
MAX, MIN. UNCERT.
YEAR (K$) (K$) PROF ILE
1 0.0 0.0 1
P~ 5500. 0 4500. 0 13
3 10560.0 8640.0 13
4 0.0 0.0 1
.S - . 0.0 - 0.0 1
€ 3410.0 2790.0 13
7 2030.0 1710.0 13
a8 0.0 0.0 1
9 0.0 0.0 1
10 0.0 0.0 1
11 0.0 0.0 1
12 0.0 0.0 1
13 0.0 0.0 1
14 0.0 0.0 1
1S 0.0 0.0 1

COST SPREADING FUNCTIONS

YEAR
1 2 3 4 S
LAUNCH COST 35.e 55.0 9.8 0.0 0.0
INSURANCE 100.0 0.0 0.0 0.0 0.0
S/7C RECUR COST 20.0 48.5 31.5 0.0 0.0
NONRECUR COST 79.0 21.0 0.0

0.0 0.0.
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c38l UNCERTAINTY PROFILE DATA

PROFILE PROFILE INTERVAL
1.D. 1 e 3 4 S
i 0. 50 0.25 0.15 0. 07 0.03
=4 0.30 0.eS 0.20 0.15 0. 10
3 Q. 30 0. 30 0.20 0.13 0.07
4 0. 35 0. 40 0.15 0.07 0.03
S 0.21 0. 32 0.27 0. 15 0. 05
& 0.23 0. 30 0.23 0.16 0.08
7 0.25 0. 35 0.25 0.10 0. 0S5
8 0.16 0. 49 0.24 0. 09 0. 02
9 0. 12 0. 3¢ 0. 32 0.17 0.07
10 0.15 0. 34 0. 37 0.12 0. 02
11 0.20 0.20 0.20 0.20 0.20
12 0.15 0.ece 0. 26 0.22 0. 1S
13 0.10 0.2% 0. 30 0.25 0.10
14 0.08 0.25 0. 34 0.5 0.08
15 0.05 0.25S 0. 40 0.25 0. 05
16 0.10 0. 20 0. 40 0.20 0.10
17 0.03 0. 30 0. 34 0. 30 0.03
18 0. 05 0. 20 0. 50 0.20 0. 05
19 0.03 0. 20 0. 54 0.20 0.03
20 0.03 0. 07 0. 80 0.07 0.03

m



OROFDRMA INCOME STARATEMENT

DROTECTED
PROTECTED/PREEMPT.
UNPROTZCTED/NON-PREEMPT,
OQREE™PTIRLE

TOTAL REVENUE

LAUNCH OPERATIONS
LAUNCH INSURANCE
SATELLITE
OTHER :
DEPRECIATION EXPENSE
S/C CONTROL OPERATIONS
. ENGINEERING EXPENSE
RESEARCH & DEVELOPMENT
TOTAL OPERATIONS EXPENSE

\

GROSS MARGIN (%)

S/C NONRECURRING COST
5 & A EXPENSE
DEET SERVICE EXPENSE

BEEFORE TAX PROFIT
INCOME TAX

INVESTMENT TAX CREDIT
AFTER TAX PROFIT

RETURN ON ASSETS (%)

QETURN CN SALES (%)

STanDARD DEVIATION.

()'
0.
0.
0.
O.
Q.

o.
0.
0.
0.
Q.
0.
1000.
1000,
000,
O.#

- 2(’(’00
O. =

16756.
S00.
O.

-13&56.
-€£33e.
0.
-1a23c4.

531,

-4267.

O. =

O. =

D]

c, L4
()l
0.
(,l

O. =

0.

0.

0.
416.
416.
0.
1000,
1000.
z416.
20.#

-z416.
20. #

4454,
500.

1322,

-8673¢2.
-31293.
439,
-S064.
1399, #

-c7.
30, #

O.»

ne

($ THOUSANDS)

YEARR
3

().
0.
(,.
(‘.
0.
O‘ ’

0.
0.
Q.
12e9.
1e29.
0.
1000,
1000.
3ze9.

‘08. -

-3z&9.
48. &

0.
SO0,
S5117.

-8846.
-318¢<.
- 376.
-46886.
€34.

0.
O. e

&4

3889.

0.

0.

1352,

11241,
4400, & °

1303.
736€.
33680,
1&23.
7308.
7S3.
1000,
1000,
10061.
2610, %

1180,

19z3. =

0.
1321.
13305,

=1344%5,
-4840,
€073,
-25S2¢€.

2083, #

m

no
® *

-i3.

18. «

S

647713.
0.

0.
330,
£8098.
16029. =

40g8.
1630.
€80¢2.
1223.
13689.
1774,
1406,
1406.
1827¢e.
2992. ¢

43826.
14158.0

e o
(L] .Ln'o

(U
O e
fv ®

z8219.
101S7.
6381.
S44373.
7551. s

34,
10,



PROFORMA INCOME STATEMENT

PROTECTED
PROTECTED/PREEMPT.
* _ UNPRDTECTED/NON-PREEMPT,
PREEMPTIRLE
TOTAL REVENUE

LAUNCH OPERAT1ONS
LAUNCH INSURANCE
SATELLITE
OTHER
DEPRECIATION EXPENSE
S/C CONTROL OPERATIONS
ENGINEERING EXPENSE
RESEARCH & DEVELOPMENT
TOTAL OPERATIONS EXPENSE

SROSS MARGIN ($)

S/C NONRECURRING COST
5 & A EXPENSE
C£BT SERVICE EXPENSE

BEFORE TAX PROFIT
INCOME TAX

INVESTMENT TAX CREDIT
AFTER TAX PROFIT

RETURN ON ASSETS (%)

RETURN ON SALES (%)

¢ STANDARD CEVIATION

82387.
Q.

0.
6374,
8878ec.
10464. »

4375.
1759,
731S.
1488,
14336.
1509.
1777.
1777.
20001,
1617. =

€8781.
2903. #

[0
[
o

90 ? <

fQ =
.

46041 .
1657S.

1299.
30766.
S326. »

7

9z817.

0.

0.

60393.

38855S.
8386.

6343.
2467.
10044,
1649.
20503,
1377.
1377.
1977.
€6434.,
c962. =

72421,
8871. =

0.
1291.
20471,

S0660.
18238.
$5938.
38021.
€161.+

18.
4. &

113

($ THCUSANDS)

YEAR

8

136146.
0.

O,
403%,
140181.
13416, »

68:19.
2€33.
1074,
1649,
21774,
cSes.
2804,
2804,
23908,
2347.

110277,
1383€.

Q.
1241,
17073,

918%57.
330€8.

1272,
EO0EQ,
9336. »

30.
€. s

ORIGINAL PAGE IS
OF POOR QUALITY

9

138503,

7050,
c&7L12.
10371.
1643,
cz381.
2S33.
z81%S.
z815S.
30S44,
3600, &

110191.
14304, =

C.
1344,
294,

9395S5:&.
358353.

607,
64320,
111S7. =

-

€.

12664, &

73zE.
z80%,
1136,
16473,
23094,
£5%53.
z687.
2687.
310&ez.
4504, =

1033S0.,
15346. &

o.
1h41.,

-=10.

“9,

7.



PROFORMA INCOME STATEMENT (s

PROTECTED
PROTECTED/PREEMPT,

UNPROTECTED/NON-PREEMPT,

PREEMPTIEBLE
TOTAL REVENUE

LAUNCH OPERATIONS
LAUNCH INSURARNCE
SATELLITE
OTHER

DEPRECIATION EXPENSE

S/C CONTROL OPERATIONS

ENGINEERING EXPENSE

RESEARRCH & DEVELOPMENT
TOTAL OPERATIONS EXPENSE

6ROSS MARGIN ($)

S/C NONRECURRING COST
6 & A EXPENSE
DEBT SERVICE EXPENSE

BEFORE TAX PROFIT
INCOME TAX

INVESTMENT TAX CREDIT
AFTER TAX PROF1T

RETURN ON ARSSETS (%)
RETURN ON SALES (%)

STANDARD DEVIATION

11

12793€.

0.

0.

18391.

123787.
14637.

7601.
c837.
11647,
16473.
&3734,
c7z6.
2S96.
cS36.
31711.
S10S. »

38076.
17673. #

0.
1538.
=-33977.

1065195.
38345,

700,
€8870.
1539z. »

44,
14, «

Se.
10.'=

e

111137,
O.

0.

91°S.
11203e.
18583. «

81355,
3080.
12303.
1643,
25187,
2377.
c241.
2241.
3cea?.
6137. =

73805,
20468, &

.
16&1.

-13215.

97339,
35064,

1393,
637z8.
16885. «

40,
15. =

14

T=OUSANDS)

YERR

15

373531.
0.

0.

S45,
98076.
23226, #

€c4SS.

3480,

Q.
i481.
-26€393.

87613,
3154.:.
4Q%0,

60Ci1ce.
18538,

8.

iS.

61.
17. »

14

105444,
C.

Q.

Seo.
1053673.
23107. =

- 7z216.
23490. «

0.
1384.
-33662.

103835,
37602,

3797.
70c813.
13581, #

46.
1€, =

€€.
18. =

15

367793.
0.

o

2&s,
9716,
2314T. ¢

7T0Z.
eSLs,
3235,
Lz,
138€c.
3401,
13€e,
1364,
27191,
6700, &

€9373.
283€S. «

o.
331e.
-4233€,

10369,
39474,
<17
70€E34,
ee79zc. .

m

—
EI'LH
.

YR
~e,

[Ca=iP 4



CASH FLOW PROJECTION

AFTER TAX PROFIT
INCRERSE IN PAYABLES
DECREARSE IN RECEIVRBLES
DECREASE IN CASH
DEPRECIATION

TOTAL CASH INFLOW

LOSS

DECREARSE IN PAYRELES

INCRERSE IN RECEIVAELES

INCRERSE IN CASH

CAPITAL EXPENDITURES
TOTAL CASH OUTFLOW

NET CASH FLOW

INDEBTEDNESS

DISCOUNT RATE (%)

NET PRESENT vVALUE "A"
NET PRESENT VALUE "g*

NET PRESENT VALUE

o.
1538.
Q.
Q.
0.
1598.

-11014,

Sz8. #

8eS10,
192831,

€79361.
830Se. =

n

Q.
14873.
Q.
1.
416.
1316.

-31628.
8243,

fo

15.

210354,
63132.

84186.
44304,

115

($ THYOLSANDS)

YERR
3

0.
3c03.
Q.
0.
1ee3.

haZz.

4€8E.
0.

o.
S73.
67397.
7ZEEL.

-£8229.
3908, «

11087¢2.
17582, »

20.

-13801.
23965S.

10i64.
27649, s

ORIGINAL
OF POOR

Q,
388.
Q.
&3.
7308.
77:8.

70.
60733,
£€33¢c.

-S7674.
11262, =

1683545,
15468, =

-3205S%,

3377.

-zz078.
18763. #

PAGE IS
QUALITY

S

24540,
78.
1%,
13683.

38ceC.

101,
11893.
3438.

l14.
z83s8s8.
43330.

-10865.
18110. =

173411,
15183, »

0

40,

-4E£006.
T017.

~44389.
7874, ¢



" CASH

AFTER TAX PROFIT
INCREASE IN PAYAQELES
DECREASE IN RECEIVABLES
DECREASE IN CASH
DEPRECIATION

TOTAL CASH INFLOW

Loss

DECRERSE IN PAYAELES
INCREARSE IN RECEIVABLES
INCREARSE IN CASH
CAPITAL EXPENDITURES

TOTAL CASH OUTFLOW

NET CASH FLOW

INJEBTEDNESS

*

STANDARD DEVIATION

FLOW PRQJECTION (8 THOUSANDS)

&

30784,
2951t.
SS.
102.
147336,
46128,

18.
- S67.
3509,
&%,
33167.
37307.

saaz.
17106. #

170589.
c674c. =

7

380z1.
188.
103,
110,
20503.
58925.

Q.
607.
1786.
34,
28233.
30660,

28265.
14650. #

142323.
37266.

116

YEAR

8 9
60061, 643406,
26, S7.
ee. 653.
315. 156.
21774, 2e381.
8z137. 873593,
1. ea.
1744, agc.
€324, 747,
“. xc)‘
8653. 8707,
17327. 8350,
64870, 73243,

18177, « 18€61. #

77454,  -17873.

439576, & 64336. & .

10

66£091.
67.
1373.
12z,

23034,
90758,

19,
733.
31,

1.

83z3.
S404,

81354,
18596. ¢

-83142,
78347. e



CASH FL.OW PROJECTION ($ T-0OUSANDS)
- ORIGINAL Pagg |5

YEAR OF POOR QUALITY
11 vz 13 C ia ‘e
AFTER TAX PROFIT 68943, 63842. 60304. 7042, 70907,
INCRERSE IN PAYABLES z11. s67. zes. 16. .
DECRERSE IN RECEIVABLES 1243. 3329. 338¢. 1S4c, z608.
DECREASE IN CASH 63. a4, 127. 337. 332.
DEPRECIATION 23794. 2%187. 29237. 26539. 19862
“TOTAL CASH INFLOW 94261. 92969. 93277. 98839. 9374z,
LOSS 73. 113. 182. 173. z0E.
DECREASE IN PAYABLES 3s0. 242, 701. 1862. 1842,
INCREASE IN RECE IVABLES 477. 367. 1052, ze64. 1127.
INCRERSE IN CASH 8. 103. a1, 3. o.
CRPITAL EXPENDITURES 16337. 30274. 32776. 16213. 1902.
TOTAL CASH OUTFLOW , 17281. 31093. 34750. 21120. 5128,
NET CASH FLOW : 76373. 61870. 58527, 77773, 88615,

13584, » S0S23. 22648, « 20367, = 18:33. =

INDEBTEDNESS -16012¢2. -zz19%2. -280519. -358238. -446313.
32967.# 104069.% 112061.# 121063, % 131860.+

M7
s STANDARD DEVIARTION



PROEBARILITY OF ANNUAL LAUNCH ATTEMRTS

LAUNCH ' PROBABILITY OF
ATTEMPTS INDICATED QUANTITY (DERCENT)
10 ) 0 0 o o o
9 o ) ) o 0 o
8 ' 0 o ) o ) o
7 O o] 0 O () O
6 o 0 0 o 0 o
s o 0 0 0 1 o
4 0 0 0 ) ) o
3 o o 0 o 0
2 0 o o o 14 1
1 o o 0 100 86 17
) 100 100 100 0 0 az
YEAR 1 z 3 4 s €
QAVERAGE
VALUE . 00 . 00 . 00 1.00 . 1.14 .19
STANDARD

DEVIATION . 00 . 00, .00 .00 - 34 .41
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LAUNCH
ATTEMRTS

O-NWWPANONDOWYWO

YERR

AVERAGE
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NUMBER OF

SPRCECRAFT
10 o
3 o]
8 o
7 (6]
6 o]
S o]
4 o}
3 O
2 ¢]
1 .0
(o] 100
YEAR 1
AVERAGE
- VALUE . 0O
STANDARD
DEVIATION . 00

PROBABILITY OF ANNUAL SPACECRAFT DURCHASES

PROBARILITY OF
INDICATED QUANTITY (PERCENT)

() o Q o Q (@) o
0 o] Q ) Q 0 O
(o] 0 o 0 O o O
o 0 (I8 0 0 8] O
0 (o] 0 Q la] O O
(o] 0 (q) (6] 0 O 0
(o] 0 o (o] ¢} O Q
o o) O 0] 0 0 &
(¢ (@) o ie 1 1) 2
0 o] 94 8¢e 17 87 20
100 100 6 S 83 7 78
2 3 4H S & 7 8
. 00 . 00 . 94 1.07 .18 1.00 .24
. 00 . 00 =2 b2 . 40 .38 . 48
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NUMERER OF
SPACECRAFT

O MNWsrUNOHNDOWO

YERR

AVERAGE
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€11
NO. YRS. ANALYZED
MAX. # OPER. SRARTS
LAUNCH DATES (YRS)
SATELLITE NO. 1
SATELLITE NO. 2
SATELLITE NO. 3
SATELLITE NO. 4
SATELLITE NO. S
LAUNCH DELAYS
MAX. DELAY (YRS)
MIN. DELAY(YRS)
UNCERT, PROFILE
LEQ TO GEO -
TRANSFER TIME -
(YRS 1 THRU 1%
NO. SIMUL. RUNS

23
DEBT SVC INT RT %
EFFECT TAX RATE %
INVEST TARX CRDT %
TRAX CREDIT ON ...
LAUNCH COST
INSURANCE COST
S§/C RECUR. COST
OTHER CAP. EXP.
PAYABLES (% EXPR.)
RCVS (% REV,)
CRSH (X EXP.)
INSUR? (O=N/1=Y)
S/C LERRN. RATE %
DEPRECIATION LIFE
LAUNCH, INS. , S/C
OTHER CAP. EXP.
DISCOUNT RATE (%)

(=

NE OCCOoOO0OWU W

co ooou»

3
n
)

0.23
0.25
1000

12.0
36.0
10.0

[
w?\m

- AN G e e e

Ba.o

(YRS)

10.0
12.0
10.0

GLOBAL DATA (SYSTEM)

0.85 0.25 0.25
0.25 0.25 0.25 .
0.25 0.2S 0.5

GLOBAL DATA (FINANCIAL)

15.0 25.0

122

0.25
0.25
0.285
40,0



31

NARROW BAND

NO. OF GROUPRS
‘NO. TRANS/GRP
SPARE TRANS/GRP
MEAN TME FAIL-YR
EXP. WERROUT-YRS
STD WEAROUT-YRS
WIDE BAND

NQ. OF GROUPS
NO. TRANS/GRP
SPARE TRANS/GRP

MEAN TME FRIL-YR

EXP. WEAROQUT-YRS
STD WEARQUT~YRS
W/N BAND REL IMP.
TRNSPNDR THRSHLD
SATELLITE NO.
SATELLITE NG.
SATELLITE NO.
SATELLITE NO.
SATELLITE NO.

Arwhr-

(4]

MEAN TME FAIL-YR
EXP. WERROUT-YRS
STD WEAROUT-YRS

-
po-
N - O O N » = e

- W

RELAUNCH

coonNmO~QOMNMN

POWER
230.0
15.0
1.0

TRANSPONDER DATA

SPACECRAFT SUPPORT SUBSYSTEM DRTA

RVCS
166.0

123

7.0
0.5

SUBSYSTEM

TT&C STRUCTURE

200. 0
15.0
1‘0

1000.0
20.0
1.0

OTHER
10000. 0
20.90
1.0



(&) LAUNCH SCENRRIO DATA

_ YEAR
1 2 3 s s
PROBABILITY OF: :

BOOSTER SUCCESS 0.995 0. 995 0.995 0. 995 0.995
ORER SUC-NO ABORTY 0.995 0.995 0.995 0.995 0.995
P/L OK FINAL ORB 0.900 0. 900 0. 300 0. 900 0. 900
PRPLSN MOD CKOUT 0.950 0. 350 0. 950 0. 950 0. 950
XFER LEO TO GEO 0. 950 0. 930 0. 950 0. 950 0.950
ORE RCVRY-RBORT 0.3990 0.990 0. 990 0. 990 0. 990
ORB RCVRY-B FARIL 0. 990 0. 930 Q. 990 0. 990 0. 990
OREB RCVRY-FLT OK 0.999 0.993 0. 993 0. 999 0. 993
MAX ULNCH COST ms 13. 4490 19, 440 19. 440 19. 440 19. 440

MIN LNCH COST Ms 19. 440 19. 440 139. 440 13. 440 19. 440
LNCH CST UNCRT PF 1 1 1 1 1

(S] LAUNCH SCENRRIO DATA

YEAR

6 7 8 9 10
PROBABILITY OF:

BOOSTER SUCCESS 0.995 0.995 0.995 0. 995 0. 995
ORB SUC-NO ABORT 0.335 0.99S 0. 995 Q.995 0.99S
PsL OK FINAL ORB 0.900 0. 300 0. 900 0. 900 0. 900
PRPLSN MOD CKOUT 0.950 0.950 0.950 0. 950 0. 950
XFER LEO TO GEO 0. 350 0. 950 0. 950 0. 950 0. 950
ORB RCVRY-ABORT 0. 390 0.9%0 0.990 0. 930 0.990
ORB RCVRY-B FAIL 0. 990 0. 990 0.990 0. 990 0. 990,
ORB RCVRY-FLT OK 0.993 0.999  0.999 0.999 0.399
MAX LNCH COST Ms 19. 440 19. 440 19. 440 19. 440 19. 440
MIN LNCH COST Ms 13. 440 19, 440 19. 440 19. 440 19. 440

LNCH CST UNCRT PF . 1 1 1 1 1
(31 LAUNCH SCENRRIO DATA
YEAR
11 1e 13 14 15

PROBABILITY OF:

BOOSTER SUCCESS 0. 995 0. 995 0.99S5 0. 995 0.995
ORB SUC-NQ ABORT 0.995 0.995 0.993 0. 995 0.39S%
P/C OK FINAL ORB 0. 900 0. 900 0. 900 0. 900 0. 900
PRPLSN MOD CKOUT 0.950 0.950 . 0.950 0. 950 0.350
XFER LEO TO GEO 0. 950 0. 950 0. 350 0. 350 0. 950
ORB RCVRY-ABORT 0. 390 0.390 0.990 0. 990 0.3290
ORE RCVRY-B FAIL 0. 390 0. 990 0.990 0. 990 0. 990
ORB RCVRY-FLT OK 0.999 0.999 0.999 0. 999 0. 339
MAX LNCH COST MmMs 19. 440 19. 440 19. 440 19. 440 19. 440
MIN LNCH COST Ms 19. 440 19, 440 19. 440 19. 440 19. 440
UNCH CST UNCRT PF 1 1 1 1 1
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el DEMAND: SERVICE TYPE #1
SATELLITE @ 1

NRRROW-BAND WIDE-BAND

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o o 0 0 0o 0
e o) o 0 o o) o)
3 0 o) (0] 8 o 0
L) 1 1 0 1 1 0
S 1 1 0o e 2 ¢]
6 1 1 (o] e 2 o
7 2 1 e 3 e 13
8 2 1 =4 3 e 13
3 e 1 2 3 e 13
10 e 1 e 3 e 13
11 2 1 e 3 e 13
ie e 1 2 3 = 13
13 2 1 2 3 e 13
14 2 1 e 3 e 13
15 2 1 2 3 e 13

L7l DEMAND: SERVICE TYPE #1
SATELLITE # 2
NARROW-~BAND WI1DE-BAND

MAX. MIN. UNCERT. MRX. = MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0o o o o ' o) o
2 0 @) o ¢ (o) o
3 0 o 0o o o (¢]
4 0 V) 6] 0 o o
S 1 1 O 1 1 0
6 1 1 o =4 e o
7 2 1 2 3 2 13
8. 2 1 e 3 2 13
9 = 1 2 3 = 13
10 =4 1 2 3 =4 13
11. 2 1 e 3 e 13
12 . e 1 2 3 e 13
13 e 1 2 3 e 13
14 2 1 2 3 =4 13
1S =4 1 =4 3 e 13
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(8] DEMAND: SERVICE TYPE #1
SATELLITE # 3

NARROW-BAND WIDE~BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 -0 ) ) 0 0
2 0 0 ) o o) 0
3 ) ) ) 0 ) 0
4 ) ) ) ) ) 0
s 0 ) 0 0 ) )
6 ) ) ) 0 ) )
7 0 ) 0 0 ) )
8 ) ) ) o) ) )
9 ) 0 0 o) 0 )
10 0 0 ) ) ) )
11 0 0 o) 0. 0 )
12 0 ) ) ) 0 0
13 0 ) ) ) ) )
14 0 0 ) o) 0 )
15 0 ) ) 0 o) 0

(9 DEMAND: SERVICE TYPE #1
, SATELLITE # 4
NARROW-BAND W1DE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 ) o o o 0
2 0 ) ) 0 0 o
3 0 0 ) o) ) )
4 0 ) 0 o) 0 e
s 0 o 0 o) ) 0
6 0 ) 0 o 0 )
7 o) ) ) 0 0 )
8 0 ) 0 o) ) 0
3 0 ) 0 ) o )
10 ) ) 0 o) o o
11 0 ) 0 0 ) )
12 e} ) o o) ) 0
13 0 ) 0 ) ) )
14 o ) 0 0 0 )
15 0 ) o ) N o)
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€101l DEMAND: SERVICE TYPE #1
SATELLITE # S

NARROW-BAND W1DE-BAND

MAX. MIN. UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND- DEMAND PROFILE
1 o o} o 0 o o
2 0 0 o 0 (o} o}
3 o o o o o o
4 (o} 0 o] 0 o} o
S o} 0 o] o o 0
6 (o} o} o 0 o o
7 o 0 o o o} o)
8 0 0 o 0 0 o
9 o o o o 0 0
10 o) o o] o 0 o
11 o) o (o) o} o o
12 0 o o 0 o} o
13 (o} o o o 0 0
14 o o o] 0 0 o
15 o o o) 0 0 o)

(11} DEMAND: SERVICE TYPE #2
SATELLITE # 1
NARROW-BAND WIDE-BAND

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o o (o} 0 0
2 o o o] o 0 o
z o o (o} o 0 o
4 o 0 o} o 0 o
S o 0 o 0 0 0
6 o o o} 0 0 o
7 o 0 o 0 0 o
8 0 o 0 o ) o
s e} o o 0 0 o
10 o o o} o 0 e}
11 o o} 0 o o )
12 0 o 0 o 0 o}
13 o o 0 0 0 0
14 o o o 0 o) o
15 0 0 0 o 0 0
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(121 DEMAND: SERVICE TYPE #2
SATELLITE # 2

NRRROW-BAND WIDE-BAND

MAX, MIN. UNCERT. MAX. MIN. UNCERT.

YEAR DEMRND DEMAND PROFILE DEMAND DEMAND PROFILE
1 : 0 0 o 0 18] o)
2 0 0 (4] o o 0
3 0o o) o) o o 0
4 0 o (o] o (o] ¢
S &) 0 0 o o )
6 0 o) 0 o 0 o)
7 o) 0 0 0 0 Q
8 0 o o o o) o
9 o 0 (o] 0 o) 0
10 o V) 0 o o 0
11 0 o 0 o) o) 0
12 (¢) &) o 0 ¢ o)
13 8] 8] (o) o) o) 0
14 o 0 (o] o o ¢
15 o) o) o o) 0 0]

£13] DEMAND: SERVICE TYPE #2
: SATELLITE # 3
NARRCW-BAND WIDE-BAND

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o 0 0 0 o) o)
2 o o) o (¢) ) @)
3 o 0O o) o 0 0
4 o o) 0 o o) Q)
S o o) 0 0 o) v
6 o (o) o 0 0 0
7 o 0 0 0o 0 (0]
8 0 o (o] 0 o) 0
9 o 0 o o o o
10 0 o o 0] 0 0O
11 o o o 0 o) 0
1e o o 0 0 ¢ 0O
13 o (¢) 0 o o 0
14 0 0 o o) O o
15 0 o o) o 0O o
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{14] DEMAND: SERVICE TYPE #2
SATELLITE # 4

NARROW-BAND WIDE-BAND
MAX. MIN. UNCERT. " MAX, MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o} 0 (o} (o} 0 o
2 o] 0 (o} (o} 0 o]
3 0 (e} (o} 0 0 0
& o) 0 o 0 0 (o}
s o] 0 o 0 o) 0
6 o) o] (o} o) 0 0
7 0 o o 0 (o} 0
8 o) 0 (o} 0 0 0
9 o) 0 (o} 0 0 o)
10 o) o} (o} 0 o) o
11 ) 0 e} 0 o 0
12 o) o) o) o) 0 o
13 0 o) o) 0 0 0
14 o) 0 (6} 0 6] o
15 0 0 (o} 0 o o]
(153 _ DEMAND: SERVICE TYPE #2
SATELLITE # S
NARRROW-BAND WIDE-BAND
MAX. MIN. UNCERT, MAX. MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 0 (o} o o
2 0 0 o) o] o)
3 o) o} o 0 o}
4 0 o) o) o] o]
S 0 0 (o} 0 0
. o) o) o o) 0
7. o] 0. -0 -0 S0
8 o) 0 (6} o) 0
9 0 0 o o) o}
10 o 0 0 0 O
11 0 o 0 o o]
12 0 o) o o) 0
13 0 o) o o) 0
14 0 0 o o) 0
15 o] o (o} 0 0

CCCO0CCO0Q00O0COQCOO0OO
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(16) DEMAND: SERVICE TYPE #3
SATELLITE # 1

NARROW-BAND WIDE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND. PROFILE
1 0 o ) o 0 0
2 0 o 0o o o 0
3 0 0 ) o o 0
4 0 0 o o o )
S 0 0 0o o ) 0
6 Q o o o ) )
7 0 o o o 0o 0
8 0 o 0 0o ) 0
9 0 o 0 0 0 0
10 0 0 o o ) )
11 0 o o o ) 0
12 0 0 0o o o 0
13 0 0 o o O 0
14 0 0 0 0 0 o
15 0 0 0 o ) 0

(173 DEMAND: SERVICE TYPE #3
SATELLITE # 2
NARROW-BAND WIDE-BAND

MAX. . MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND = PROFILE DEMAND DEMAND PROFILE
1 0 0 0 .0 ) 0
2 0 o 0o 0 o o
3 0 o 0o 0 0 0
4 0 o 0 0 ) o
S 0 ) 0 ) 0 0
6 0 o 0 ) o o)
7 0 0 o 0 ¢ 0
8 0 ) o ) o o
9 ) ) o o o 0
10 0 0 0 o o o
11 0 ) o 0 0 0
12 0 o 0 o ) o
13 0 ) o ) 0 o
14 0 ) 0 o o J
15 0 o 0 0 o 0
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{181 DEMAND: SERVICE TYPE #3
SATELLITE # 3

NARROW-BAND WIDE-BAND
mAax. MIN. UNCERT. MAX. MIN. UNCERT.

- YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o) o] () ) ¢)
=4 o o) 0 (o] 0 (¢
3 0o o o) 0 0 (o)
b o o) 0 o o) O
S 0 o &) o o) ¢
6 o (¢) 0 ¢ o 0
7 o) 0 o) 0 o o)
8 0o 0 0 ¢ ¢) @)
9 o o (o) o o 0]

10 o 0 0 0 o o)
11 0 o 0 V) V) 0
12 o o 0 o 0 o)
13 Q o (@) ¢ 8] o
14 0 ) 6] o 8] o
15 0 0 0 o (¢ 0
£19] DEMAND: SERVICE TYPE #3
SATELLITE # &
NARROW-BAND WIDE-BRAND
MAX. . MIN. = UNCERT. MAX. MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o 0 o) o 0] o)
2 o o ¢ o o ¢)
3 o o) 0 0 o 0
4 0 o) o) 0 ¢) @)
S o 0o 0o o o o
() o o) o) 0 o o
7 o o) o) 0 o 0
8 Re) o (o) 0 o 0
9 o) o o) o) o) o
10 o o o 0 8] 0
11 o &) 0o o) O (o)
12 0 o) 0 ) (0] 0
13 0 o 0 0 o) o
14 0 0 0o o) o ¢
15 o o 0 o Y] 18]
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€203 DEMAND: SERVICE TYPE #3
' SATELLITE # S

NARROW-BAND w1DE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o) o ) ) 0
2. o o 0 0 0 0
3 ) 0 0 0 0 0
4 0 0 0 0 ) )
5 0 0 0 0 0 )
6 0 ) ) 0 0 )
7 0 o) 0 0 ) 0
8 ) 0 o 0 0 )
9 0 0 0 0 0 0
10 o 0 o 0 0 0
11 0 0 0 0 0 0
12 ) 0 ) 0 0 0
13 0 0 0 ) 0 0
14 0 o o 0 0 0
15 0 ) 0 0 ) 0

€211 DEMAND: SERVICE TYPE #4
SATELLITE # 1
NARROW-BAND . WIDE-BAND

MAX. MIN.  UNCERT. MAX. MIN.  UNCERT.

YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 o 0 0 0 0 0
2 o 0 0 0 0 )
3 ) o) 0 0 0 0
4 0 ) ) ) 0 0
5 o 0 0 0 0 0
3 0 ) 0 0 0 )
7 0 ) 0 0 0 0
8 0 0 0 0 o 0
9 0 ) ) 0 ) 0
10 0 o o ) ) )
11 0 o] (o] (o] (o] 0
12 ) 0 0 ) 0 0
13 0 0 0 0 ) 0
14 0 0 0 ) 0 )
15 ) 0 0 0 ) 0
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221l ' DEMAND: SERVICE TYPE #4
SATELLITE # 2

0000000000 CO0OC0CO

NRRROW-BAND WIDE-BAND
mAx. MIN. UNCERT. MAX. © MIN. UNCERT.
YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 0 o o ) 0
e 0 o 0 L) 0
3 o o o) 0 o
4 0 o 0 o 0
S o 0 o) 10 o
6 0 o) (o) 0 o
7 0 o (o) &) (]
8 0 o) o o) o
£ 0 0 0 o o)
10 (o} o 0o o o
11 (o) o) 0 0 0
1e o o &) o 0
13 0 o) 0 0 o
14 0 ¢ o) o (o]
15 0 o o) (0] o
(23] DEMAND: SERVICE TYPE #4
SATELLITE # 3
NARRQW-BAND WIDE-BAND
MAX. MIN. UNCERT. MAX. MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 ) o 0 0o 0 0
=3 0 0 o 0 o o
3 (o] o o) 0 o (8]
4 o o (o] - Q 0 o
S o) o o) o) () o
6 (¢] 0 o 0 o o
7 0 0 o (¢) 0 0
8 ¢ o o o) (¢) 0
9 o) o 0 0 o o
10 o o o 0 (o) 8]
11 -Q o e/ o) o o
12 0o 0 o 0 ¢) &)
13 ¢/ o 0 O o 0
14 0 o o 0 o o
13 o 0 o 0 8 o
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(24) DEMANDs SERVICE TYPE #4
SATELLITE # 4

NARRQW-BAND WIDE-BAND
MAX. MIN. UNCERT. MAX. MIN. UNCERT.
YERR DEMAND DEMAND PROFILE DEMAND DEMAND PROF ILE
1 (o] ) (+] 0 0 o]
e 0 o 0 0 0 (o)
3 Q (o) o 0 o] 0
& (o] (o) o} 0 O O
=] Q o] (o] 0 o (o]
6 (o] (o] o Q o} Q
7 (o) (o] (¢} 0 (o] 6]
8 0 o] o ) 0 O
9 0 o 0 0 0o 6]
10 0 o) 0 0 (o] (6]
11 8] o o 0 o e
12 (o] -0 o] 0 o] o
13 o (o) 0 0 (o] o
14 O O ] 0 O O
1S o] o 0 0 o] (o}
{2%3 DEMAND;: SERVICE TYPE #4
SATELLITE # S
NRARROW-BAND WIDE-BAND
max. MIN, UNCERT. MAax. MIN. UNCERT.
YEAR DEMAND DEMAND PROFILE DEMAND DEMAND PROFILE
1 (o] o] o (o) 0 o
e o] o Q 0 Q Q
3 (¢] o] 0 0 (o] 0
4 (o) 0] ¢ o] O (8]
S O 6] 0] 0] (o] (¢]
6 o] 0 o (o] o] O
7 (o) o] 0 (o] o (o)
8 o] 4] 0 (o] o ©
9 (o] (o] 0 0 0 o
10 ] 0 O (o] (0] 0
11 (o] o] o) 0 0 0
12 0 o 0 0 o o]
13 (o] o] (¢] 0 o o
14 0 o 0 o 0 0
15 Q Q Q §] Q Q
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feel

{271

YERR

YERR

mAx,
PRICE
)
0
)
17000
17000
17000
17006
19000
19000
19000
19000
19000
19000
19000
19000

max.
PRICE

PRICE PROFILE PRICE PRICE
0 o 0 )
0 o 0 0
0 0 0 )
14000 4 17000 14000
14000 4 17000 14000
14000 4 17000 14000
14000 4 17000 14000
15000 16 19000 15000
15000 16 13000 15000
" 15000 16 19000 15000
15000 16 19000 15000
15000 16 13000 15000
15000 16 19000 15000
15000 16 13000 15000
15000 16 19000 15000
PRICE (K$/YR): SERVICE TYPE #2
NARROW-BAND WIDE-BAND
MIN.  UNCERT. _MAX. MIN.
PRICE PROFILE PRICE PRICE
) 0. ) )
) -0 0 0
0 ) 0 0
0 0 o )
o 0 0 0
0 0 0 0
0 0 ) )
) 0 0 o
. ° o 0 o
0 0 ) 0
0 0 ) 0
0 ) o 0
o 0 0 0
0 -0 0 o
) 0. ) )

0000000000000 O0OO

PRICE (K$/YR): SERVICE TYPE #1}
NARROW-BAND

MIN. UNCERT, MAX.

135

WIDE-BAND

MIN.

UNCERT.
PROF ILE

UNCERT.
PROFILE

ocoloOoCOCOCOCOOO




(28] PRICE (K$/YR): SERVICE TYPE #3

NARRROW-BAND WIDE-BAND :

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR PRICE PRICE PROF ILE PRICE PRICE PROFILE
1 o) 0 0 0 o) o
2 (o) o) o] 0 o) 0
3 o) o 0 o} o) o]
4 0 0. o 0 o o
] 0 o o 0 0 0
(3 0 o) 0 0 0 V)
7 o o o) 0 (o) O
8 0 v} 0 0 o) 0
9 0 o) o) 0 o ¢)
10 0 o) o) 0 0 o
11 0 o) o) 0 ) O
12 o) o) 0 0 (o) 0
13 o] o) 0 0 o) 0
14 o o] 0 0 0 o
1S 0 .0 0 0 0 0

29 PRICE (K$/YR): SERVICE TYPE #4
NARROW-BAND WIDE-BAND

MAX. MIN. UNCERT. MAX. MIN. UNCERT.

YEAR PRICE PRICE PROFILE PRICE PRICE PROFILE
1 0 o (o] o} 0 o)
2 0 o] 0 0 o) O
3 0 0 (o} 0 0 o)
4 o) o) o 0 o) o
s o) o) 0 0 (o) o)
6 o) 0 0 0 0 o
7 0 0 o) 0 o) o
8 o] 0 0 0 o} O
3 0 o o) 0 0 0
10 o) o) 0 0 o} o
11 o) o) o) 0 0 (o}
12 0 0 (o) o 0 O
13 o -0 o) 0 o 0
14 o o) o) 0 0 O
15 o) 0 0 0 o 0
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£30) PRICE ELASTICITY DARTA

X DEMAND DECRERSE RESULTING " NRRROW- WIDE-

~ FROM A 25% PRICE INCRERSE BAND BAND
1. PROTECTED 35.0 35.0
2. PROTECTED/PREEMPTIBLE 3%5.0 35.0
3. UNPROTECTED/NON-PREEMPTIBLE 35.0 35.0
4. PREEMPTIBLE : 35.0 35.0

{31 CORRELATION DATA

CORRELATION COEFFICIENT
NARROW- WIDE-

TYPE OF SERVICE - BAND BAND

DEMAND DARTA
1. PROTECTED ' 0.8 0.8
2. PROTECTED/PREEMPTIBLE ©. 8 0.8
3. UNPROTECTED/NON-PREEMPTIBLE 0.8 0.8
4. PREEMPTIBLE _ 0.8 0.8

PRICE DATA
1. PROTECTED 0.8 0.8
2. PROTECTED/PREEMPTIBLE 0.8 0.8
3. UNPROTECTED/NON-PREEMPTIBLE 0.8 0.8
4. PREEMPTIBLE 0.8 0.8

S/C CONTROL OPERATIONS 0.8

ENGINEERING EXPENSE 0.8

RED EXPENSE 0.8

G&A EXPENSE 0.8

OTHER CRPITAL EXPENDITURES 0.8

{32l COST/EXPENSE DARTA

MAX. S/C UNIT COST (Ks) 71700.0

MIN. S/C UNIT COST (Ks) 62200.0

S/C UNIT COST UNCERTAINTY PROFILE 13

MAX. S/C NONRECURRING COST (Ks) $3800.0

MIN. S/C NONRECURRING COST (KS$) 25300.90

S/C NONREC. COST UNCERT. PROFILE 11

MAX. INSURRNCE % 18.0

MIN. INSURANCE % 12.0

INSURANCE UNCERTAINTY PROFILE =4
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331

YEAR

[341

1S
SUM Ks & X AMTS

£3S1

SUM Ke & %X AMTS

COST/EXPENSE DATA (CONTINUED)
S/C CONTROL OPERATIONS COST (%)
UNCERT.

MAX.

COST(x)

0.
0.

A NO

ococomMPPRNOOOWMO

M(ﬁtﬂf-bl*b

MAX.
(Ks$)
2000.
2000.
2000.
2000.
1500.
13500.
1500.
1500.
1500.
1 500.
13500.
1500.
1500.
1500.
1500.

MAX.

(Ks)

1000.
1000.
1000.
1000.
2000.
2000.
2000.
2000.
2000.
2000.
2000.
2000.
2000.
2000.
2000.

o
o

o
(o)
o
0
0
o
0o
o)
o
o
o
0
o]
o
0

0o
o
o
0
o
o
o
o
0
o
o
o
0
o
o
Q

MXN'
COST (x)

NNNRESEEFEENNOWVMDCO

- a s s e b s e e e U O O O

MIN.

(Ks$)

2000.90
2000.0
2000. 0
2000. 0
1500.0
1500. 0
1500.0
13500. 0
1500.0
1500, 0
1500.0
13500. 0
1500.0
1500.0
1500, 0

MIN.

(K$)

1000.0
1000.0
1000, 0
1000.0
2000.0
2000. 0
2000.0
2000.0
2000. 0
2000.0
2000.0
2000.0
2000.0
2000. 0
2000.0

PROFILE

ENGINEERING EXPENSE

Lo PP EPELETESPCOC

UNCERT.
PROFILE

R$D

UNCERT.
PROFILE
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max,
(%)
2.0
2.0
2.0
2.0
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
EXPENSE
MAX.
(%)
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

MIN.
(%)
2.0
2.0
2.0
2.0
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
MIN.
(%)
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UNCERTY.
PROF ILE
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UNCERT.
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| MAX. MIN. UNCERT.
YERR (K$) (K$) PROF ILE
1 $00.0 $00.0 1
2 1000.0  1000.0 1
3 1500.0  1500.0 1
4 2000.0  2000.0 1
s 2500.0 2500.0 1
6 3000.0  3000.0 1
7 3000.0  3000.0 1
8 3000.0  3000.0 1
9 3000.0  3000.0 1
10 3000.0  3000.0 1
11 3000.0  3000.0 1
12 3000.0  3000.0 1
13 3000.0  3000.0 1
14 3000.0  3000.0 1
. 15 3000.0  3000.0 1
SUM K$ & % AMTS 1
€371 CAPITAL EXPENDITURE DATA
OTHER CAPITAL EXPENDITURES
MAX. MIN. UNCERT,
YEAR (K$) (K$) PROF ILE
1 0.0 0.0 )
e 0.0 0.0 0o
3 3000,0  2000.0 16
A  3000.0  2000.0 16
S 0.0 0.0 o
€ 0.0 0.0 0
7 0.0 0.0 0
8 0.0 0.0 0o
9 0.0 0.0 0-
10 0.0 0.0 o
11 0.0 0.0 0
12 0.0 0.0 0
13 0.0 0.0 0
14 0.0 0.0 o
15 0.0 0.0 0
COST SPREADING FUNCTIONS
YEAR
1 2 3
LAUNCH COST 3s.2 SS. 0 9.8
INSURANCE 100.0 0.0 0.0
S/C RECUR COST 20.0 48.5 31.5
NONRECUR COST 79.0 21.0 0.0
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{383l UNCERTAINTY PROFILE DATA

PROF ILE PROFILE INTERVAL
I.D. 1 2 3 4 S
1 0.50 0.25 0.15% 0.07 0.03
2 0. 30 0.2s 0.20 0.15 0. 10
3 0.30 0. 30 0. 20 0.13 0.07
4 0.3% 0. 40 0.15  0.07 0.03
s 0.21 0.32 0.27 0.15 0.05
6 0.23 0. 30 0.23 0.16 0.08
7 0.25 0.35 0.25 0.10 0.0S
8 0.16 0.49 0.24 0.09 0.02
9 0.12 0.32 0. 32 0.17 0.07
10 0.15 0. 34 0.37 0.12 0. 02
11 0. 80 0.10 0.0% 0.03 0. 02
12 0.15 0.22 0.26 0.22 0.15
13 £ 0.10 0.25 0. 30 0.25 0.10
14 0.08 0.25% 0. 34 0.25 0.08
1S 0.05% 0.25 0. 40 0.2% 0. 0%
16 0.10  0.20 0. 40 0.20 0. 10
17 0.03 0.30 0. 34 0.30 0.03
18 0.05 0. 20 0. %0 0.20 0.0S
19 0.03 0.20 0.54 0.20 0.03
20 0.03 0.07 0. 80 0.07 0.03
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PROFORMA

PROTECTED
PROTECTED/PREEMPT.

UNPROTECTED/NON-PREEMPT.

PREEMPTIBLE
TOTAL REVENUE

LAUNCH OPERATIONS

LAUNCH INSURANCE

SATELLITE

OTHER
DEPRECIATION EXPENSE

S/C CONTROL OPERATIONS

ENGINEERING EXPENSE

RESEARCH & DEVELOPMENT
TOTAL OPERATIONS EXPENSE

GROSS MARGIN (s)

S/C NONRECURRING.  COST
G & A EXPENSE
DEBT SERVICE EXPENSE

BEFORE TAX PROFIT

T INCOME TAX

INVESTMENT TAX CREDIT
AFTER TAX PROFIT

RETURN ON ARSSETS (%)

RETURN ON SALES (%)

STANDARD DEVIATION

INCOME STATEMENT (¢ THOUSANDS)

0.
0.

0.

0.

0.
2000.
1000.
3000.
O. %

-3000.
0..’

31695.
soo.
ol

-3519S.
-12670.

0.
-225eS.
a2202. #

~4267.
o-‘

OI.
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=-3000.
o..

8425.
1000.
2416,

-14841.
-5343.
0.
-9498.
736. %

-7980
1642, ¢

o.

0. ¢

YEAR
3

0.
0.
0.
0.
0.
O, #

0.

0.

0.
209.
209.
0.
2000.
1000.
3209.
19. =

-3209.
19. #

ol
1500.
7754.

-12463.
-4487.
251,
-7726.
1240. ¢

11..

0.
O.s

3

12117,
0.
0.
0.
1e117.
S3777. %

15a8.
1104.
S5476.
425.
8593.
490.
2000.
. 1000,
1208e.
4108.

34.
1797. »

0'
2363.
19184.

-21513.
-7745.
8427.
-5341.
2552. =

2. ®

-24.
25. =

S

7_2497.
0.
0.
0.
7_2497.
19433. »

3713.
2482,
12169.

423S.
18789.
246a8.
1500.
2000.
247537.
3553. =

47740.
17366. %

: 0.
467S.
30158.

12907.

4647.
10196.
.184357.
39506. #

a22.
27.



PROFORMA

PROTECTED
PROTECTED/PREEMPT.

UNPROTECTED/NON-PREEMPT.

PREEMPTIBLE
YOTAL REVENUE

LAUNCH QOPERATIONS
LAUNCH INSURANCE
SATELLITE

OTHER

DEPRECIATION EXPENSE
S/C CONTROL OPERATIONS

ENGINEERING EXPENSE

RESERRCH & DEVELOPMENT
TOTAL OPERATIONS EXPENSE

GROSS MARGIN ($)

S/C NONRECURRING COST
G ¢ A EXPENSE
DEBT SERVICE EXPENSE

BEFORE TAX PROFIT
INCOME TAX -
INVESTMENT TAX CREDIT
AFTER TAX PROFIT

RETURN ON ASSETS (%)

RETURN ON SALES (%)

¢ STANDARD DEVIATION

INCOME STATEMENT

6

84¢668.
0.
0.
Q.
84668.
10769. #

3962.
2637.
12836.
425,
19920.
2503.
1500.
2000.
a5923.
2560. #

S8745.
11103, »

5540.
32386.

20819.
749S.
1131,

144355,

6S567. »

6.
3. .

" 16.
16. .
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7

83414.
0.
0.
Q.
834ala.
10743. #

4102.
2718.
13273.

“25’
20517.
2557.
13500.
2000.
26574.
3248. »

S56840.
12672. #

0.
5502.
29707.

21630.
7787.

S97.
14441.
8924. ¢

7.
‘- *

16.
13.#

(s

THOUSANDS)

YEAR
8

g92336€.
0.
0.
Q.
92336.
1ge12. »

4246.
2799.
13643.
425,
eti112.
2436.
1508.
2000.
27056.
4225. #

65880.
14729. &

S78a8.
26267.

33828.
12177.
595.
e2e43.
11257.

11.
5..

2e.
lsl .

9

92633.
o.
o.
0.
92633.
12488, «

4423.
2896.
14084.
425.
2l18e6.
2490.
1506.
2000.
278e3.
58577.

€4811.
15902, =

0.
5779.
22060.

36372.
13310.

71S.
24377.
12793, «

14,
7.’

25.
16..

10

91247.
o.

0.

0.
91247.
13437.¢

4578.
2978.
14460.

425.
2ca4l.
2513.
1505.
2000.
28458.
6351. 1

62789.
17617.*

S5737.
17593.

33458.
14205.

6l4.
25867.
15623, ¢

13.
8.+

26.
21. ¢



PROFORMA

PROTECTED
PROTECTED/PREEMPT,

UNPROTECTED/NON-PREEMPT,

PREEMPTIBLE
TOTAL REVENUE

LAUNCH OPERARTIONS
LAUNCH INSURANCE
SATELLITE
OTHER

DEPRECIATION EXPENSE

S/C CONTROL OPERATIONS

ENGINEERING EXPENSE

RESEARCH & DEVELOPMENT
TOTAL OPERATIONS EXPENSE

G6ROSS MARGIN ($)

S/C NONRECURRING COST
6 & A EXPENSE
DEBT SERVICE EXPENSE

BEFORE TAX PROFIT
INCOME TRX

INVESTMENT TAX CREDIT
AFTER TAX PROFIT

RETURN ON ASSETS (%)

RETURN ON SALES (%)

® STANDARD DEVIATION

INCOME STATEMENT

11

72702.
0.
0.

O.

7_2702.
2002S. #

5025.
3212.
1551 4.
425s.
2417S.
2019.
1S01.
2000.
29695S.
7551.

43007.
22394. #

o'
St181.
14408.

23418.
8431.
1735.

16722.

17466. #

9.
e' .

: 16.
66. &

143

12

55078S.
0.

0.

0.
55075.
24303. ¢

6596.
4024.
19131.
42S.
30176.
155e.
‘5000
2000.
35228.
8199.+

19847.
26314, ¢

°.
4652,
14088.

1107.
398.
6000,
6709.
18893. »

s,
e. .

80.#

YEAR
13

73464,
0.

0.

0.
73464,
23333. «

7850.
4667.
21971.
425.
34913.
250S.
1501.
2000.
40918.
7432. %

32546.
237353. =

'Q.
Se04.
14712,

12630.
4547.
4737.

12820.

19209. #

7.
8. .

10.
S1.

{8 THOUSANDS) -

14

85848.
0.
0.
0.
85848.
18930. #

€709.
3787.
17490.

425.
28410.
2950.
1502.
2000.
34862.
7658. »

S50386.
22308. #

o.
S5575.
12447.

32963.
11867.
1666.
22762.
20634. ®

12‘
10. &

21.
46. @

13
85590.
0.
0.
0.

85590.
21071. »

4677.
2455,
11000,

216.
18348.
29%9.
150e.
2000.
24809.
6449. »

60781.
26469,

0.
5568.
7584.

47629.
17146.
343.
30826.
23088, =

18.
13.#



CASH

AFTER TAX PROFIT
INCREASE IN PARYABLES
DECRERSE IN RECEIVABLES
DECREARSE IN CASH
DEPRECIARTION

TOTAL CASH INFLOW

LOSS

DECRERSE IN PAYABLES

INCRERSE IN RECEIVABLES

INCRERSE IN CASH

CAPITAL EXPENDITURES
TOTAL CASH OUTFLOW

NET CASH FLOW

INDEBTEDNESS

DISCOUNT RATE (%)

NET PRESENT VRLUE
NET PRESENT VALUE

“g“
IIB.‘

NET PRESENT VALUE

FLOW PROJECTION

o.
29:21.

0.
0.
a9al.

a2eses.
0.

0.
Sa8.
0.
23053,

-2013e.
1968.

2013e.
1968. #

10.

-104199,
102878.

-1321.
95689. «

144

o.
1614.
0.
S6.
0.
1670.

9498.
311.
0.
292.
36053.
46154.

-44484.
15952. »

64616.
16144. %

15.

-112052.
33678.

53308. ¢

(¢ THOUSANDS)

YEAR
3

0.
4373,
o.

0.
209.
4582.

7726.
1.

O.
790.
91315.
9983c2.

-95250.

16752. »

159866.
32080. #

20.

-111458.
12784.

-98674.
34733. =

o.
1268.
0.

8593.
98e62.

5341.
8.
20e23.
ee9.
93712.
101315.

-91452.
17095, =

251318.
25054, »

as.

-106939.
S322.

-101616.
24749, .

18649,
32.

0.
S24.
18789.
3799S.

19e.
290e.
10084.
6.
4337S.
S65S59.

-18564.
25350.

269882.
23101. =

40.

-87386.
S543.

-86843.
12361.



CASH

AFTER TAX PROFIT
INCRERSE IN PAYARBLES
DECREASE IN RECEIVABLES
DECRERSE IN CASH
DEPRECIATION

TOTAL CASH INFLOW

LOSS

DECREASE IN PAYRBLES

INCREASE IN RECEIVABLES

INCREASE IN CASH

CARPITAL EXPENDITURES
TOTAL CASH OUTFLOW

NET CASH FLOW

INDEBTEDNESS

® STANDARD DEVIATION

FLOW PROJECTION (8 THOUSANDS)

.

YEAR

& 7 8
1485S. 15331. 23077.
1S, 127. 147.
13s. 584, 278.
489. a7. 71.
19920. 20517. 21112,
35414, 36646. 4468S.
400. 890. 834.
2707. 482. 393.
2168. 374. 1869.
3. 23. 27.
7817. 6204. 6506.
13094. 7974. 9628.
22320. 28672. 35057.

19575, » 18680, # 19763. «

247561. 218889. 183832.
35836. # S1412.# 681392. #

145

25306.
265.
798.

74.
a218ee6.

48270.

9e29.
411.
747,
48.
8911.
11047,

37223.

- 20031.#

146609.
83343. ¢

10

27303.
964.
912.

36.

22441,

S516S5.

1436.
198.
680.
174.

2e627.
25115.

26541.
21248. s

120068.
97630. «



AFTER TAX PROFIT
INCRERSE 1IN PAYRBLES

CASH

DECREASE IN RECEIVABLES

DECREASE IN CASH
DEPRECIATION
TOTAL CASH INFLOW

LOSS
DECRERSE IN PARYABLES

INCREASE IN RECEIVABLES

INCREARSE IN CASH
CAPITAL EXPENDITURES
TOTAL CASH OUTFLOW

NET CASH FLOW

INDEBTEDNESS

* STANDARD DEVIATION

FLOW PROJECTION (8 THOUSANDS)

11

18995.
140S.
3462.

21.
2417S.

48038.

2273.
117.
365.
254.

42379.
45388.

2670.
22062. »

117398.
106257. #
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4036.
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YERR
13 .
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302.
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as.
24332.
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14
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£04.
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28410.
S4958S.

2857.
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14429.
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130017, #

13
33486.
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18348,
Se923.

2660.
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1199.
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47272.
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135931.
144771, %
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