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COMPONENT BREAKOUT COMPUTER MODEL

1.0 Executive Summary

Component breakout is the process whereby the government
purchases a component that was previously provided as contractor
furnished equipment and provides the 1item to the prime
contractor to be incorporated into the end 1item. DOD policy
concerning breakout states that it should be used if substantial
net cost savings will probably be achieved and this action will
not jeopardize quality and performance. Concentration of
breakout effort should be on the components of the high dollar
value sysems, since these represent the highest costs and offer
the potential for the greatest savings. In order to
realistically estimate the savings associated with component
breakout, the government must be able to compute the offsetting
costs associated with the government furnished equipment
operation.

This computer model is a user-friendly. menu-driven tool
that can be easily wused to estimate component breakout
offsetting costs. In addition an estimate of the lost
opportunity costs, the potential 1loss to the government of
devoting time and effort to Components at the expense of the
total system, are included in the results.

The package for this model consists of three computer discs
(floppy disc), a user's manual, and a maintenance manual. The
component breakout model (CBOM) is in two forms, compiled and

uncompiled basic programs. Each will provide the user with the



same screen and printer outputs. The CBOM can be operated on any
IBM or IBM compatible personal computer or on the current Zenith
personal computers.

The model was validated by using current studies completed
for or by the Aeronautical Systems Division (ASD) and the Air
Force Logistics Command (AFLC) at Wright-Patterson AFB, Ohio.
Several ASD personnel have exercised the model and are pleased
with its ease of operation and clarity of results.

2.0 Current Component Breakout Literature

2.1 Literature Overview: The Authors completed an extensive
computer 1literature search in the area of component breakout.
The 1literature 1is replete with statements that enough data
and/or information is not available to intelligently make the
determination to break out 1items from the prime contractor.
Most of the reports that have been prepared by those System
Program Offices (SPO) that have been forced 1into component
breakout show significant savings were realized as a result of
CBO. Unfortunately, these studies did not normally include the
cost of the effort expended by the SPO personnel in the CBO
effort. In addition nearly all of the studies failed to include
the support costs of the personnel and facilities involved.

2.2 Literature Specifics: A study completed 1in 1986 by
Raymond S. Lieber et all of the F-16 SPO titled “Support
Equipment - Is it Overpriced?" was the most complete CBO study
encounter by the authors. This report included several cost
factors that were provided by the 2750th Air Base Wing (ABW) at
Wright-Patterson AFB. These included:
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Items Cost Per Person

Supplies $1.789.00
Equipment 694.00
Computer Support 3.676.00
Other Rents, Maint, etc. 354.00
Communication 1.283.00
Reproduction 46.00
Facilities 164.00
Training 310.00
Material Markup 4,602.54
Material Overhead 277.31
General and Administrative 2,599.59
Travel 6,070.00

In addition the Step 5 Level was used for all civilian
grades for calculation purposes. The fringe benefit rate as
determined by ASD was 27.3 percent. Office space for SPO
personnel was based upon the Base Civil Engineer‘'s average space
per person of 130 square feet. This figure is combined with the
current 2750th ABW's cost of services, utilities, maintenance,
and repairs which 1is $4,731.05 to to determine the cost of
"housing® each person involved in the CBO effort.

A study conducted by Major Brian McDonald titled “Measuring
the Net Benefits of Component Breakout" addressed offsetting
costs of component breakout. He noted that several studies noted
the inconsistencies associated with computing the offsetting
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costs of component breakout. His research and others' indicate
that the major costs of CBO is the cost of personnel that are
required to manage the program. For example he estimated that 24
man months of effort were necessary per contract during the
contract preparation and that 1.75 man months per month were
required during the duration of the contract. Major McDonald
list the tasks associated with CBO and the responsibility of the
program office. These are:

1. Develop statement of work, contract specifications,

and schedules.

2. Make cost estimates and negotiation strategies.
3. Negotiate contract.

4. Integration of contractors.

5. Manage configuration management.

6. Develop test specifications.

7. Negotiate ECPs, CCPs, etc.

8. Manage quality.

9. Manage all reviews.

10. Review and monitor all plans.

11. Develop cost-schedule reporting.

12. Manage out-of-station problems.

13. Manage all data.

1l4. Manage the logistics.

Major McDonald also included some ideas on the functions of
the administration/audit agency's tasks. He cautions not to omit

these costs in cost calculations because these are not an SPO
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cost, Rather, these are a government cost and must be included
in the offsetting cost computations.

Jay Martin Cohen in his Naval Postgraduate School Masters
Thesis titled “Government Furnished Equipment" 1listed the
factors that must be 1included in all CBO offsetting cost

estimates. This list follows:

1. Estimate vendor's cost.

2. Determine the prime's markup.

3. Determine the cost of data.

4. Determine the cost of transportation, storage, and
testing.

5. Estimate the <cost of administration and technical
effort.

6. Estimate the cost of additional technical support.

7. Estimate the cost of contract administrative services.

8. - Estimate other possible costs.

A Masters Thesis by Captains Dillard and Inscoe of the Air
Force Institute of Technology indicated among other things that
many who had completed CBO studies did not include the cost of
personnel or facilities. They dgenerally assumed that the
facilities and personnel would be "“there" whether or not the CBO
was accomplished and therefore, no additional cost to the
government.

Thomas McCann of Modern Technologies Corporation in a Phase
I report of his study titled “"Decision Rules for Enhanced
Breakout" used the data bases at the AFLC logistics centers for
his analysis. His study divides the CBO effort 1into several
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activities that must be accomplished during the analysis and
management of the effort. Several cost factors were generated
based upon the recent historical records of the centers.

The Manpower Office at ASD has developed and validated a
workload assessment model for predicting the program office
manpower requirements. This model has been successfully used to
estimate the manpower requirements for several years at ASD.

The ASD Manpower Office has also developed a workload
assessment model for prediction of standard contract office man
power needs. This model accomplishes typical predictions based
upon the type of contract and the value of the contract. This is
a very straight forward predictive model and has been tested to
the satisfaction of the ASD SPO personnel interviewed by the
authors.

An unpublished paper by personnel of the Air Force Business
Research Management Center at Wright-Patterson AFB 1listed the
following offsets to government breakout savings:

Storage
Security
Transportation
Equipment/Tooling
Technical Reviews
Reprocurement Costs
Out-of-Station Costs
Government Contract Requirements‘

Contract Administrator/Audit Personnel
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Partial Termination of Prime Contractor
Government Overhead/General Administrative
The results and ideas of all of these reports and many
others not listed in this short review were integrated into the
component breakout model.
3.0 COMPUTATIONS
3.1 Computed costs: The computations of the costs assoclated
with component breakout are separated into several natural areas
that closely parallels the normal activity associated with the
component breakout process. The process may 1include the
following activities and all are included in the model in such a
manner that they are utilized only when appropriate:
SCREENING
PRICE ANALYSIS
SOURCE APPROVAL
SOURCE DEVELOPMENT
SOURCE SELECTION
REVERSE ENGINEERING
FIRST ARTICLE ACCEPTANCE
CONTRACTING COSTS PRE-AWARD SURVEY GENERAL SPO COSTS
ADMINISTRATION AND AUDIT COSTS
SECURITY COSTS
EEO SUPPORT COSTS
SOCIO-ECONOMIC COSTS
WARRANTEE COSTS
TERMINATION COSTS
NEW EQUIPMENT COSTS
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FACILITY MODIFICATION COSTS
TRANSPORTATION COSTS
SOLICITATION COSTS
TOTAL SPO COSTS
LOST OPPORTUNITY COSTS
SAVINGS
THEORETICAL SAVINGS

Each of these costs will be defined and the methodology of
computing each costs will be described in the following sections.
3.2 General Assumptions of the Model Computations: Throughout
the model several "constants" are used which are either accepted
as constants by the government or enable the user to more easily
use this computer model. Changing these values is explained in
the Maintenance Manual.
3.2.1 Employee Grade: The civilian workforce that will
normally be working on the breakout problem are of the
professional general schedule grades of 7 to 15. It is
inconceivable that a team of government personnel working on any
portion of the breakout problem will average less than GS-7 or
higher than GS-15. The users are asked in several sections to
determine and enter the average grade of the team of personnel
working on a particular portion of the breakout. The model will
accept whole numbers from 7 to 15, The average grade can be
computed by two different methods. The first method |is
accomplished by adding the grades and equivalent rank of the
personnel in the activity and dividing by the number of
personnel. The second or weighted method involves multiplying
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the individual grade by the hours of involvement. Then summing
these grade-hours and dividing by the total number of hours. The
first method is more easily computed, but the latter may be more
accurate.

Since all of the personnel on the Air Force teams will not
be civilians, the model assumes that the military participants
will be of the officer ranks equivalent to the GS grades from 7
to 15. The model assumes the following relationships between
military and civilian grades and the civilian salaries as of
January 1987.

€ Tt $25,546
2nd Lt equivalent to GS-9....$31, 255
lst Lt equivalent to GS-11...$33,985
Captain equivalent to GS-12..$36,889
Major equivalent to GS-13....%$42,611
Lt Col equivalent to GS-13...%$50,354
Col equivalent to GS-15....$59,234

These civilian salaries are step 5 on the General Schedule.
3.2.2 Available Working Hours: Although all government
employees (and those outside of government also) work 2080 hours
annually, the ASD Workload Assessment Model considers only 1760
hours as available for productive work. The difference between
the actual available hours of 2080 and the productive hours of
1760 is accounted for in annual leave, sick leave, and other
duties that are necessary for the smooth functioning of the

organization but not normally considered “productive." The model

Final Report Page 9



uses the 1760 hour figure for all manpower computations
throughout.

3.2.3 Support Costs: Employee costs include more than just
the basic salary and these are referred to as support costs 1in
this study. These costs were determined by the 2750th Air Base
Wing and the Aeronautical Systems Division at Wright-Patterson

AFB, Ohio in 1986 and are shown below as a per person per year

cost:
Civil Engineering Costs...$.4.652.065
Material CostS.............. 8,316.00
Equipment Costs............. 49.20
Material Markup Costs....... 4,602.54
Material Overhead Costs..... 277.31
G & ACosts.. ..., 2,599.59
Travel Costs................ 6,060.00
Telephone Costs............. 956.10
TOTAL SUPPORT COSTS....... $27,512.79

(per person/year)
3.2.4 Inflated Costs: Since the data on salaries, support

costs, and certain other costs can be significantly changed with
increases in the national inflation rate, an inflation rate
function is included in the model. The user merely inputs the
rate of increase (decrease) in the inflation index since January
1987, the date the data were determined.

3.2.5 Fringe Benefits: Fringe benefits must always be
included in any cost analysis and this cost is included in the
model. The user can either use the suggested fringe benefitrate
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of 27.3 percent that was determined by the 2750th Air Base Wing
of Wright-Patterson AFB, Ohio or the user may input any fringe
benefit rate that is appropriate for the analysis. Note that the
fringe benefit costs are added only to personnel costs.
3.3 Calculation Descriptions: The following sections explain
exactly how each cost factor as defined earlier is determined.
3.3.1 Screening: The first activity associated with any
component breakout is the screening of potential items. This 1is
normally conducted at the prime contractor's facility. where the
drawings, other documents, and contractor experts are available.
The screening process identifies those items that can be broken
out from the prime contract and procured from another source or
sources. The rules for screening are spelled out Federal
Acquisition Regulation Supplement 17.7202, the Defense
Acquisition Regulation Paragraph 17.72-3, and the appropriate
Air Force supporting regqulations. The methodology for cost
analysis is described in the Office of Management Circulars A-76
and A-109.

The screening calculation is based upon the hours of effort
required and the average grades of the government participants.

The calculations are:

Screening Hours = AL(1)*A3(1l)*A4(L)*[(.01)*(40)*(1760/2080)]

Al(l)....number of personnel involved in screening
A3(l)....total weeks devoted to screening
A4(l)....percentage of time devoted to screening
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(.01)*(40)*(1760/2080)....conversion factor, weeks to

....hours.
Screening Cost (without support costs) = Screening hours * SAS
SAS....Average salary of screening personnel

SAS is determined by the user entering the average grade of

the screening tean.
31,3 .12 Price Analysis: A price analysis is used to develop
validated prices for items which will be purchased in a sole
source mode. These validated prices., often referred to as value
based prices, are attempts to define what the item ‘should cost'
if it were acquired under competitive conditions. Price analysis
reviews may be accomplished as either a Level I or Level II
review. The Level I analysis 1is more of a limited review in
which the 1last price paid is reviewed against the existing
documentation to determine if that price is out of line with the
value of the item. These Level I reviews are accomplished
relatively quickly. A Level II analysis is much more extensive
and includes a material, process, and labor estimates. For the
model the Level I analysis usually requires about 1 hour and the
Level II analysis about 12.5 hours. These estimates were based
upon a data analysis accomplished by a contractor using AFLC
provided data.

The price analysis is not only a function of the type of
analysis but also the size, complication, and processes. The
model assumes that these factors are normally explained by the
use of engineering drawings and that the relative time required
for the analysis can be a function of the number of class one
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drawings for each component or item in the breakout. This number
of drawings factor was used to provide variability to the normal
times for the Level I and Level II analysis as described in the
previous paragraph.

Price Analysis, Level I (PAI)

PAI Hours = No. of Class 1 drawings * (1/15) + .667

Price Analysis, Level II (PAII)

PAII Hours = No. of Class 1 Drawings * (12.5/15) + 8.33

The multipliers and additive portions of the above
equations were developed by the authors to provide the
variability about the AFLC average figures as defined by
T.M. McCann in his Phase I Report.

Price Analysis cost is determined based upon the average
grade of the personnel accomplishing this activity. Support
costs and inflation are included in loaded and inflated costs
figures respectively.

If a price analysis 1is not conducted relative to the
subject component breakout items, then the model value is zero.
3.3.3 Source Approval: The source approval is the review of
potential sources by reviewing the documentation submitted by
the potential source independent of any specific request by the
government. According to AFLC studies this generally requires 20
hours. Sometimes the source approval requires a visit by the
government to the proposer's facilities. This would be the
exception rather than the rule and estimates indicate that an
average of 20 hours per person will be required at the
contractor's facilities.
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Source Approval Hours = Ad4(2) * 20 + AS(2) * A6(2) * 20
A4(2)....Number of source approvals
AS5(2)....Number of plant visits
A6(2)....Number of plant visitors
Source Approval cost is determined based upon the average
grade of the personnel accomplishing this activity. Support
costs and inflation are included in loaded and inflated costs
figures respectively.
3.3.4 Source Development: Source development usually
includes actions taken by the Air Force to validate the
capability of a second source for a noncompetitive item or a
single source for an item which has no known sources. AFLC data
indicate that the normal time for a complete source development
averages 120 hours of government effort. In addition to this
effort sometimes visits to the contractor's facilities is
required. When these visits are necessary then about 20 hours
per visitor will be required.

Source Development Hours = A2(6) * 120 + A3(6) * A4(6) * 20

A2(6)....Number of source developments
A3(6)....Number of plant visits
A4(6)....Number of visitors

Source Development Costs = Source Dev. Hrs. * Ave. Grade

Salary.

Support costs and inflation are included in loaded and
inflated costs figures respectively.
3.3.5 Source Selection: Source selection is the government
(SPO 1in this case) activity of evaluating proposals to specific
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government requests for proposals and selecting the source that
provides the best option that meets all minimum government
specifications. When participating in a source selection the
government personnel normally devote 100 percent of their duty
time to this activity. Source selection is a complicated process
and it is estimated that the difficulty increases exponentially
as a function of the number of proposals in the source selection
and linearly as a function of the cost of the 1item(s) under
consideration. Some AFLC data support these assumptions. See
T.M. McCann Phase I Report.
Source Selection Hours = (1/2000) * AS5(1) * SQR(AL(7))

(1/2000)....Constant

AS(L). .o Prime cost of CBO item(s)
SQR......... Square Root
AL(7)....... No. of proposals in source selection.

Source development cost is determined based wupon the
average grade of the personnel accomplishing this activity.
Support costs and inflation are included in loaded and inflated
costs figures respectively.

3.3.6 Reverse Engineering: Reverse engineering can range
from simple substitution of government/industry specifications
to when contractor specifications are missing or the government
lacks rights 1in data for the contractor specifications for
development of a major portion of the engineering documentation
needed to produce the item. Two levels of reverse engineering
have been defined by the government and are based upon the 1level
of effort expended in the different levels. Normally Level I can
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be accomplished by review of the available data and use of
general engineering knowledge. Physical measuring and analysis
of the part is not necessary. Level II on the other hand 1is
more extensive than the Level @I effort and includes measuring
and detailed engineering analysis. Regardless, both levels are
a function of the number of drawings to be reviewed and changed
when appropriate. The authors' previous work 1indicates that
Level I averages 0.1 hours per class 1 drawing and the Level II
about 4 hours per drawing.

Reverse Engineering Hours (Level I) = 0.1 * No. Drawings

(Level II) = 4.0 * No. Drawings

Reverse engineering cost 1is determined based wupon the
average grade of the personnel accomplishing this activity.
Support costs and inflation are included in loaded and inflated
costs figures respectively.
3.3.7 First Article: First article 1is defined as the
inspection and acceptance of the first article of a multiple
item buy manufactured by the contractor. These first articles
are used to demonstrate the capability of the contractor to
manufacture the item(s) as specified by the contract. Typically
production will not begin until this first article inspection is
completed by the government and passed by the contractor.
Literature reviews have 1indicated that the time required to
accomplish a first article is a function of the square root of
the total number of drawings that define the 1item(s). The
following equations best fit the data that were available in
early 1987.

Final Report Page 16



First Article Hours = 20 + SQR(A2(4))
20..... Constant
SQR....Square root
A2(4)..Number of class 1 drawings.

First Article cost is determined based upon the average

grade of the personnel accomplishing this activity. Support
costs and inflation are included in loaded and inflated costs
figures respectively.
3.3.8 Contracting Costs: The Workload Assessment Guide that
was developed by the staff at the Aeronautical Systems Division
at Wright-Patterson AFB., Ohio is used directly by the model to
determine the contracting costs. This workload assessment model
estimates the required manpower as a function of the total value
of the procurement and the contracting methodology.

Hours Required

Contract Value Sole Source Competitive
$ 0 - $25K 55 55
$ 25 - $100K 125 125
$100 - $500K 150 250
$500 - $1M 245 335
$ 1M - $3.5M 375 1725
$3.5 - $10M 450 2600
$ 10 - $25M 520 2600
$ 25 - $100M 575 3875

Contracting cost is determined based upon the average
grade of the personnel accomplishing this activity. Support
costs and inflation are included in loaded and inflated costs
figures respectively.

3.3.9 Pre-Award Survey: When a new source is being

considered for award, it is necessary that the government make
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an assessment of the responsibility and responsiveness of the
offeroér. The survey may require a visit to the offer's
facility. Recent AFLC data 1indicate Fhat 1/3 of new offerors
will require a pre-award survey and that 40 percent of these
will require an on site visit. The pre-award survey will
require S5 of in-house assessment hﬁurs plus 6 hours per person
for the on site visits.

Pre-Award Hours = HRS * A6(3) * A7(3)

HRS 0 if pre-award survey not required
5 if pre-award required without visit
11 if pre-award required with visit
A6(3) Number of visits
A7(3) Number of visitors.

Pre-Award Survey cost is determined based upon the average

grade of the personnel accomplishing this activity. Support
costs and inflation are included in loaded and inflated costs
figures respectively.
3.3.10 General SPO CBO Costs: Component breakout is based
upon the premise that the government will act as the integrator
of the CBO items rather than the prime contractor. This entails
but is not 1limited to ‘the management of the CBO items, the
engineering change proposals, the interfacing, new technical
order changes, and all of the items normally accomplished by the
logisticians in system manager roles. This
integration/management function can be extremely time consuming
for the SPO cadre. At best this function will be much more than
just an irritant for the SPO.

Final Report Page 18



It is believed that experienced SPO personnel will be able
to estimate the level of activity of the SPO relative to the CBO
items during the life of the CBO activity.

General SPO CBO Management Hours = A4(7) * A6(7)

B4(7)....Time of CBO effort in months
A6(7)....Level of SPO CBO activity
in average hours per month.

General SPO CBO management cost is determined based upon
the average grade of the personnel accomplishing this activity.
Support costs and inflation are included in loaded and inflated
costs fiqures respectively.

3.3.11 Administrative and Audit Costs: Based upon
conversations with experienced Air Force personnel and data from
the production of the F-16 the administrative and audit
personnel costs can be estimated as a percentage of the total
CBO item(s) cost. The logic for this approach is clear: larger
contracts normally require more administrative support and more
time for audits. CBO costs of less than $300K will result in
only negligible offsetting costs due to administration and audit
efforts over and above the normal workload of these personnel.
This 1is true because according to the above referenced data most
of the administrative and audit organizations can easily accept
an additional 2% per cent increase in workload with no 1increase
in personnel. However, those CBO efforts that exceed $300K will

amount to a 2.5 percent 1increase in the component breakout

overall costs.
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Administrative and Audit costs are determined based upon
the average grade of the personnel accomplishing this activity.
Support costs and inflation are included in loaded and inflated

costs figures respectively.

3.3.12 Security Costs: Security costs are generated by
conducting investigations of personnel, security of
manufacturing plants, DOD ‘inspection at plants, and
transportation security. This last cost generator was
unavailable and was not included in the model. This data may
become available and can be added at a later date. The above

costs are generated as a function of the classification level
from not classified to top secret and from the different
clearances necessary to complete the CBO project at the new
facilities. The costs of different clearances can be defined
as a function of the total number of employees and the total
number that will require clearances.

Security Costs = A6(6) * X + A7(6) * Y

A6(6)....Number of employees
A7(6)....No. of employees requiring clearances
Constant Non Classified Confidential Secret Top Secret
X 0] 10 20 20
Y 0] 50 200 500

The above constants were derived by O.L. Vincent.
3.3.13 Equal Opportunity Program Costs: Equal opportunity
program or EEO costs are a function of the size of the
organization and whether or not the new contractor has operating
programs that meet the standards prescribe by current federal
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law and Air Force regulations. When the new contractor does not
have acceptable EEOQO programs and must comply then the cost is
estimated usings the authors derived formula.
Equal Opportunity Program Costs = A6(6) * 10

A6(6)..Number of employees

$10....Constant cost per peréon.
3.3.14 Socio-Economic Program Costs: The socio-economic
costs are associated with the costs of monitoring the programs
such as small business initiatives, small disadvantaged
business, labor surplus, etc. These costs are incurred by the
Air Force when it gets 1involved 1inmn <contracting with new
contractors and assuring that none of the rules associated with
these programs is violated. These programs were established by
Federal Acquisition Regqulation Subpart 19 paragraphs. This cost
is generally quite small and is estimated by multiplying the
number of employees 1in the new contractor facility by an
authors' estimate of ten dollars.
3.3.15 Warrantee Costs: Warrantees are generally purchased
when they are perceived to be 1in the best interest of the
government. When these costs are included in the CBO price from
the new contractor than the model accepts a zero value for
warrantee costs. However, when not included in the CBO price but
purchased by the government then this cost is entered into the
model.
3.3.16 Termination Costs: These partial termination of the
contract with the prime contractor generally include a
termination cost to the government. When included in the prime
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contract these termination costs must be included in the CBO
offsetting cost calculations and is included in the model.
3.3.17 New Equipment Costs: Sometimes when a new contractor
begins a new contract with the government it is necessary to
purchase new manufacturing equipment. When the cost of this new
equipment is cost to the government then this cost should be
included in the computation of the CBO offsetting costs.
3.3.18 Facility Modification Costs: This is similar to new
equipment costs but refers to the modification of the facility.
When the government incurs a cost of this nature it must be
included in the model calculations.
3.3.19 Transportation Costs: Transportation costs are
generated by the cost of transporting the CBO item(s) from the
new contractor facility to the contractor who is responsible for
integrating the item(s) into the final product. The costs of
transporting items can vary according to the weight, volume,.
mode of transportation., and urgency. The model assumes that all
CBO item(s) are transported under non-urgent conditions by motor
freight.

Under 1000 pounds....

Transportation costs = (1.1 - 0.0083636 * A3(4)) * A3(4)

* AS(5))/(100)
Over 1000 pounds....

Transportation costs

1108.688 + (9.269399 * (A3(4)/100))

+ (0.082285 * AS(5))
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A3(4)....Distance between new contractor and
final integrator contractor facility
AS5(S5)....Weight of item(s).

3.3.20 Solicitation Costs: The solicitation costs are merely
the cost of reproducing the solicitation sets for potential
bidders. Obviously the actual solicitation costs would include
manpower, facility, and several other costs. However, these
costs are included in previous cost calculations. An
Aeronautical Systems Division estimator for solicitation set
costs 1s $10 per set.

3.3.21 SPO Total Costs: The SPO total cost is the summation
of screening, price analysis, source approval, source
development, source selection, reverse engineering, first
article, contracting, general management, and pre-award survey
costs. This calculation section begins by computing the total
hours that the SPO will devote to CBO. This is then converted
to costs associated with salaries. This cost is then increased
by adding the support costs and this is then inflated for the
final 1loaded and inflated SPO cost. The model output will
reflect all of the costs mentioned in this section.

3.3.22 Lost Opportunity Costs: Lost opportunity costs are
defined as the cost of devoting SPO personnel time to CBO rather
than to the other regular or non-CBO responsibilities. It has
long been accepted by management experts that it 1is poor
management technique to devote more time to the low cost items
rather than to devote this time to the high price items. In
other words one should devote his/her time to those activities
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that will have the maximum payoff. In the CBO-SPO situation the
CBO may be the "low priced" items. Although this is generally
the belief of the SPO cadre, it may not always be true. The
model enables the user to determine this lost opportunity cost.
When the cost appears negative in the model it means that the
CBO effort is more time cost effective that the normal SPO
activities. The lost opportunity cost is determinead by
evaluating the average cost responsibility of the SPO cadre for
their normal SPO responsibilities and the average cost
responsgibility of the SPO cadre for their CBO cost
responsibilities. The first factor is calculated by dividing
the total budget of the SPO by the manhours available. This
results in a dollars per hour rate for normal SPO operations.
The second factor is calculated by dividing the new contractor's
cost of the CBO item(s) by the hours devoted in CBO effort as
computed as described 1in the previous section. The 1lost
opportunity cost is then determined by subtracting the first
from the second factor and multiplying this difference by the
total number of SPO hours devoted to CBO.

3.3.23 Savings: The savings are computed for both the
uninflated-unsupported savings and the total savings. The
savings is computed by subtracting the original cost of the CRO
item(s) from the prime from the newly computed cost which
includes both the new contractor cost to the government and the
total government costs associated with the CBO item(s).

3.3.24 Theoretical Savings: The theoretical savings is
computed by subtracting the 1lost opportunity costs from the
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appropriate savings. When lost opportunity is positive
(indicating that the CBO effort is not as cost effective as the
normal SPO activity), then the theoretical savings will be less
than the savings.

4.0 The Basics of the Model

4.1 General: The computer disc that is provided with this
manual contains the component breakout model {CBOM) in two
forms, éompiled and wuncompiled basic programs. Each will
provide the user with the same screen and printer outputs. The
CBOM is composed of the following sub-programs and interact with

each other as shown in Fiqure 1.

: BEGINN (R = +
H ENTERR : :
_____ / \ :
/ \ H
______________ / N e
: : : :
' DATINN ' ——— ' CALCUU ;
e e : o M . 0 N :
NOTE: The uncompiled subprograms end in double letters: NN,

RR and UU. The compiled versions end in NY, RY, and UY.

Figure 1. Submodels.
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4.1.1 Subprograms:

WA K AW Fe KA KR AR A Kk WA Tk e e R A e e ok o e e ok ok o ok R ok ok o

* *
> WARNING *
* *
* Assure that CapsLock is on. Use *
o only capital letters with the model. e
* *
LR RS EEEEEEEREEEEEE LR R R R R

4.1.1.1 BEGINN (BEGINY): This is the subprogram that includes
the model assumptions and general help information. This
subprogram automatically loads the ENTER (ENTERY) file for data
entry or changing.

4.1.1.2 ENTERR (ENTERY): This is the subprogram that enables
the wuser to enter data concerning the specific component
breakout scenario. This subprogram includes the capability to
view the data and data screens, to create new data files, and to
modify previously created data files. Each data entry question
is explained by wuse of individual help screens for each
question. Upon completion of the data entry the user can either
view the entered data or begin the calculations.

4.1.1.3 DATINN (DATINY): This subprogram can be used to access
each of the data files on the floppy disc and to display these
data with the appropriate questions on the screen and on the
printer. Upon completion of the data display the subprogram
automatically loads and runs the calculations subprogram.
4.1.1.4 CALCUU (CALCUY): This subprogram is used to calculate
the costs of component breakout. The costs for each activity
associated with component breakout is tabulated. The 1lost
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opportunity costs, which are the difference between the the
budget per hour per person on the prime contract minus the
difference between the prime CBO cost and the new contractor
cost divided by the hours and persons required for the CBO
effort. This subprogram provides the user with the options of
printing the results or viewing them on the screen. Upon the
completion of the results output the user can go to the BEGINN
(BEGINY), the DATINN (DATINY). the ENTERR (ENTERY). restart the
calculations, or stop the computer operation.

4.1.2 Non-Compiled Models: The non-compiled models require
that BASIC be loaded on the personal computer. First locad BASIC.
After the normal BASIC prompts appear place the CBOM Disc into
the A drive. Now type LOAD “BEGINN",R (Ret). The model will now
prompt the user with all the necessary 1information to
intelligently operate the CBOM. Should the user wish to access a
particular submodel, merely type LOAD "submodel name" and Return.
4.1.3 Compiled Models: The compiled models can be accessed
from the DOS prompt, A>. With the computer on, place the CBOM
disc in the A drive. Assure the prompt is A>. Now type BEGINY
(Return). The model will now prompt the user with all the
necessary information to intelligently operate the CBOM. Access
to the other submodels 1is possible by typing the appropriate
name after the DOS prompt A>.

4.1.4 Input Data: The data that is input into the model via
the ENTERR subprogram can be view either on the screen or on the
printer. Appendix C.l shows the printead output and it should be
obvious that the entries are generally self-explanatory. Should
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the user require an expanded definition they are included in the
help information in the ENTERR subprogram.
4.1.5 Model Results: Appendix C.2 depicts the output of the
model for a test run. This figure reflects the hours used in
each activity, the cost, the inflated costs, the costs of the
fringes associated with costs of employee benefits, and the
total costs. These total costs are the summation of the inflated
costs and the fringe benefits. Note that this output includes
the run name (testl.dat in this case) and the date of the run.
The following are short definitions of the other data on
Appendix C.2:
SCREENING The identification and selection of the
items for CBO.
PRICE ANALYSIS The act ‘of estimating a fair price for the
CBO.
SOURCE APP This is the act of approving new sources

that can supply the needed CBO items.

SOURCE DEV This is the act of developing new sources.
SOURCE SEIL This is the act of selecting a new source.
REVERSE ENG This is reverse engineering, a technique for

engineering from the final item backwards.

FIRST ARTIC This is the first article evaluation.

CONTRACTING This is the total SPO contracting
activicy.

GENERAL SPO This is the general SPO cost for the CBO
items.

PRE-AWD SVY This is the pre-award survey.
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SPO TOTALS

SECURITY

EEO SUPPORT

SOC-ECON CST

WARRANTEE CST

TERMIN CST

NEW EQUIP

FAC MOD CST

ADMIN & AUD

TRANSPORTATION

SOLICITATION

TOTAL CBO COST

Final Report

This is the total of the SPO costs for the
CBO 1items in the various colunmns (the
summation of the columns.)

This 1s the cost of CBO security.

This 1is the <cost of equal opportunity
actions associated with the CBO.

This is the socio-economic costs
associated with the CBO.

This 1is the cost of warrantees.

This is the termination cost of the prime.
This is the cost of purchasing new
equipment by the new contractor.

This is the cost of modifying facilities.
This is the costs associated with
administrative and audit <cost associated
with CBO.

This 1is the cost of transporting the CBO
from the new contractor facility to the
prime.

This is the cost of the solicitation
preparation.

This 1is the summation of the column costs
and reflects the total cost of the CBO items

to the government.
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SAVINGS This is the savings to the government and is
determined by subtracting the TOTAL CBO COST
from the difference between the prime cost
and the new contractor cost.

LOST OPT COST This 1is the the difference between the
average value of SPO personnel's time
devoted to CBO rather than the SPO prime
contract.

THEO SAVINGS This is the theoretical savings that
includes the SAVINGS and the LOST OPT COST.

4.2 Equipment Required: The Component Breakout Model runs on
the IBM Personal Computer or the Zenith 100, 148 or other IBM
compatible equipment with a minimum of 128K of RAM. The DOS 4.2
or later versions may be required on other than IBM equipment.
4.3 Personnel Requirements: Users need not be familiar with
BASIC programming, however, they should be generally familiar
with the machine they will use. It is imperative that users be
very familiar with the operation of the System Program Office
that is using the model to determine the economic feasibility of
component breakout. Questions that must be answered in the model
will require intimate knowledge of the entire CBO operation.

5.0 Messages:

5.1 Machine Error Messages: Refer to your computer manuals and

specifically the operating system and BASIC error message

sections.
5.2 Model Error Messages: These messages are caused by an
error in the operation of the model. The user can refer to the
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machine error messages noted in 5.1, above. The following is a
listing of the most common error messages that the users may see.
DISK FULL all storage space on the disc is used.
Make another copy of CBOM and begin
again using the copy.
FILE ALREADY EXISTS select a new file name and continue.
FILE NOT FOUND a file that does not exist was called.
Check the file name.
OUT OF DATA print out the DATIN(N or X) file and
check for errors.
6.0 Maintenance
6.1 Non-Compiled Subprograms: The non-compiled subprograms can
be modified using normal BASIC procedures as outlined in the
BASIC manuals that are provided with the BASIC software. It is
assuned that any person that attempts to modify these
subprograms should be 1literate in the BASIC language and
therefore, the standard BASIC procedures will not be included in
this manual.
6.1.1 BEGINN: Both help and assumption information can be
altered using normal BASIC procedures. However, should either be
expanded significantly, assure that only one screen's worth of
data is presented for each screen. Further modifications to the
model may include the option to access any of the other three
subprograms rather than just the ENTERR subprogram. This will
require the development of an additional screen. If the initial

welcome screen remains on the screen too long or not 1long
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enough, change the 2000 value on 1line 460 to less or more,
respectively.

6.1.2 ENTERR: The ENTERR program contains all of the
screens that are required to enter the model data. The model
currently contains seven screens. If it 1s necessary to 1increase
the number of screens it will not be necessary to increase the
dimension statements, which are set to accept nine screens. The
model 1is currently structured to accept two additional screens
or a total of sixteen additional questions. This <can be
accomplished by deleting the GOTO on line 6140. If any question
is changed so that the response 1is different (y/n versus a
number response), then it will be necessary to change the GOSUB
of the appropriate entry. If the data input is not selected for
viewing, then this subprogram will automatically open the
calculations (CALCUU) model. Future modifications of the CBOM
may include changes to these options for the ENTERR subprogram.
6.1.3 CALCUU: The CALCUU subprogram contains all of the
equations and parameters that with the entered data computes the
results. No doubt during Phase II some of these equations will
have to be modified as better information is made available to
the authors of the CBOM. If any questions are changed in ENTERR,
then it may be necessary to alter the value conversions listed
on lines 620 to 750. Other changes can be made using normal
BASIC procedures.

6.1.4 DATINN: The DATINN program contains the questions and
the data input in a form easy to read. This program is simple
and can be changed using normal BASIC procedures.
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6.1.5 Data Files: The data files are produced whenever the
ENTERR subprogram is executed. As more and more data files are
added to the disc it can become filled. However, before this
occurs more files will be 1included on the disc than can be
properly displayed each time the user must 1dentify a data file.
When this occurs copy the data files to a new disc and then
erase these files from your CBOM disc. If these files are needed
later they can then be copied to the CBOM disc.

6.2 Compiled Subprograms: All that has been stated above
concerning the non-compiled subprograms and data files will have
to be accomplished 1if the present subprograms are to be
modified. Once the above has been accomplished then the normal
compiling functions will have to be completed in order to have a
current compiled version of the CBOM. Unfortunately, since
there are small differences in the compiled and non-compiled
BASIC programs, it has been necessary to identify the
non-compiled versions with the double letter endings for the
program names and the Y ending for the compiled or to be
compiled subprograms. This means that changes made to the
non-compiled programs will have to be also changed on the to be
compiled programs. In addition, be aware that the CBOM 1is
provided in two compiled versions, one for the IBM and IBM
compatibles and one for the Zenith personal computers that are
not IBM compatible. Each disc 1is properly marked to 1indicate
type of compilation.

6.3 Maintenance Manual: The Maintenance Manual for the
Component Breakout Model can be obtained from PJSA, Inc.., 1390
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Rawlings Dr., Fairborn., Ohio 45324, (513) 878-4586 or Universal
Energy Systems, Inc., 4401 Dayton-Xenia Rd., Dayton., Ohio 45432,
(513) 426-6900.
7.0 Model Listings

The model 1listings are included on the following pages.
These include complete computer listings of all of the prograns,

screen designs, input data, and output data examples.
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