Developing Firm Proposals.
What You Should Know

Lockheed Martin Tactical Aircraft Systems

Keath A. Jones L ester Richmond

July 25, 2001 PL-P-199810-02




Overview

+ Exploring Parametrics

+ A Few Successes

+ Modeling Firm Proposals with PRICE
+ Areas for Development

+ Lessons Learned
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The LMTAS Role

+ Roleas al ab Site (one of thirteen)

— Develop In-house Cost Estimating
Relationships (CERS)

— Use commercial parametric models in the
proposal process

+ Primary Objective
— Reduce proposal prep span time
— Improve quality of estimates
— Optimize the use of resources
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LMTAS Status

+ Two In-house devel oped tools have been
validated and approved for use

— Recurring Tooling CER
— Nonrecurring Engineering Labor CER

+ Developed and submitted a Firm Proposal
using PRICE H, In-house parametric
models, and discrete estimates
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A Few Successes
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A Few Successes

+ llluminated major Impediments
— Cost & Pricing data reguirements

— Nonparametric obstacles
¢ DMS
¢ Offset

+ Improved iterative capability
— Consistency
— Repeatability
+ Reduced estimate preparation time

July 25, 2001 PL-P-199810-02



A Few Successes

+ Streamlined the Proposal Process

— Prepared estimate at higher level

— Eliminated steps in the proposal process
+ Incorporated Simple Innovations

— Concurrent auditing
— Open communication

_|_)
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Modeling Firm Prosals with
PRICE
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|mplementation Strategy

+ Provided PRICE H training and copies of
the off-the-shelf model to all participants

+ Established an | PT to encourage open
communication

+ Developed concurrent audit program to
evaluate estimate

+ Held Parametric Applications Workshop
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Cdlibration

+ |PT Ground Rules
— Keep it smple
— Mechanical & Electro/ Mechanical Boxes only
(political, not modeling decision)

— Calibrate model (PRICE H 3.1 inthiscase) to
analogous F-16 program recurring cost - “ Did
not pass TINA muster”
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Updated F-16 Calibration... the
TINA Compliant Solution

+ Use current standards and realization for
|abor and current material values based on
new guotes

+ Use In house devel oped models for
recurring engineering and logistics
+ Thistechnique works, but the material

process eliminates most of the parametric
cycle time reduction
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Fourth Level WBS Calibration
Technique
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Basic F-16 Calibration
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Calibration Targets

+ Fourth Level WBS - 1120 Forward Fuselage

|DISCRETE VALUES - RECURRING

FUNCTION FOURTH LEVEL WBS
FACTORY FAB 10,000
FACTORY ASSEMBLY 45,000
ELECTRIC BENCH 1,500
FIELD OPERATION 0
PLANT ENGINEERING 0
TOTAL MFG HOURS 56,500
RAW MATERIAL $480,000
PURCHASED PARTS $1,000,000
STANDARD HARDWARE $450,000
OUTSIDE PRODUCTION $2,000,000
MISC MATERIAL $100
HARDWARE IWTA $350,000
TOTAL GENERAL MATERIAL $4,280,100
AV/SS $250,000
FOREIGN COPROD $0
TOTAL MATERIAL $4,530,100
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» CALIBRATION

Cdlibration
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Cdlibration

: CALIBRATION
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July 25, 2001

| Cdlibration
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Cdlibration... Interna &
External Customer Comments

+ “Fourth Level issimple and easy to apply
for new PRICE H users’

+ “Materia precision could be better”

+ “$50isgreat for aR.O.M., but we need to
see the real number for calibration /
validation in the Basis of Estimate World”
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Validation Techniques

e Shadow Pricing

e Highlevel price analysis

o Comparison of estimates (different
programs)

o Structure and composition of the estimate
elements
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Basic Validation Modél
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Recommended Model Changes

+ Increase Material Index precision to six
decimal places
— Thismay seem trivial, but it will help inthe
audit process
+ Segregate MPI into MPIL (labor) and
MPIM (materials)

— Our experience shows that |abor and material
rarely react in the same way to business base
changes
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Current TINA Compliant F-16
Modeling Approach
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The Tool Box Approach

+ LMTAS Labor: PRICEH

+ Subcontracts/ Materials. Quotesin PRICE
H Purchased Item boxes

+ Recurring Engineering: In house model /
estimating database (allocation across all F-
16 programs)

+ Logistics: Estimating database (level of
effort based)
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Current F-16 Model
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Key Model Changes

+ Labor and Material are completely
segregated by “make / buy” weight splits
— MPI Is used to make business base adjustments
to the labor estimate
— MCPLXS is used to make manufacturing
process or material changes
+ Materials are mode! in purchased item
boxes and split into functional categories
(this makes the pricing process cleaner)
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Areasfor Development

July 25, 2001 PL-P-199810-02



Areas for Development

+ Ensure all participants are involved in the
process

+ Use the teaming concept to combat show-
stopping obstacles

+ Explore the use of validated databases for
pricing future buys

+ Standardize policies & procedures for
collecting, evaluating, and data submittals
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Common Challenges
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Common Challenges

+ Culturd Bias

+ Distrust of statistics and commercia model
+ The“Look and Fedl” of traditional

*
*

oroposals
_ack of avallable resources

Regulatory Reguirements (FAR, TINA ,etc)
— Currency of In-house and subcontractor data
— Analysis of subcontractor data
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L essons L ear ned
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L essons L earned

+ Establish an IPT

— Early involvement of team members critical
— Get the right team members
— Open communication a must

Provide training that develops applied skills
Define estimating requirements

Determine validation criteria

Document your processes & procedures

+ + + +
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L essons L earned

+ A Fedl for the “Right Answer”

— A Program Manager cited, “He was not opposed to
the use of parametrics; but, found he was unable to
judge the goodness of estimates derived
parametrically as the proposal changed during
negotiations.” He further cited, “On traditional
proposals, he had afeel for whether or not a
number, in an estimate, was right or wrong. The
same was not true with parametrics.

July 25, 2001 PL-P-199810-02



L essons L earned

+ Cost & Pricing Datain a Parametric
Environment

— Forecasting ability was one of the initial reasons
for choosing parametrics as an estimating
approach. Incorporating parametric techniques for
forecasting based on solid historical data was the
Initial idea. What we found is that, although you
can forecast costs using historical data, you will
ultimately be required to use as your basis of
estimate the most current quote or standard.
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L essons L earned

+ Broaden Technical Knowledge in
Parametrics

— Comprehending the idiosyncrasies of the
parametric discipline requires broadening the
technical knowledge of all participants:.
particularly the estimating/analyst/auditor
functions.

— Structure policies and procedures to address the
needs of the parametric estimators
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L essons L earned

+ Guidelines Required

— Establish guidelines that resolve latent issues
unvelled while implementing the concepts of
Parametrics
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