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A
Terminology 1

o Statistical terms

— Mean = average; the sum of all observations divided by the number of
observations

— Median = the value above or below which lie an equal number of observations
— Mode = the most frequently occurring value in a set of observations

— Sigma = standard error/deviation (~34% of area to one side of the mean in a
normal distribution of observations)

« ICE terms (a practical use of statistics)

— Nominal = the "best fit" through a set of representative observations; 50/50
probability of remaining cost at a point in time; "most likely" cost outcome.

— Conservative = 80/20 probability; ~ 1 sigma deviation for remaining risk

"W ater which istoopurehasnofish"
— Tsai Ken T'an
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A
ICE Process - General 1

» ICE estimates nominal (50/50) and conservative (80/20) cost outcomes for a
given project by using comparative project and historical data (e.g., costs,
relationships, risks, trends) to determine:

1. The "likely"” cost to complete;

2. The risks around that cost; and

3. The magnitude of the risks representing an 80/20 probability for the
given scope.

"In murky water, findfish through ICE"
— Anonymous
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A
ICE Process - Nominal 1

* For a new bid/program, the nominal is developed using representative "best
fit" data

— Actuals from representative, completed areas/programs regressed, adjusted
and used to estimate the "most likely" outcome

— "Best fit" of actuals is 50/50

* For an ongoing program, the nominal evolves from similar to "best fit"“, to
program-specific cost-estimating relationships (CERs) as the program
assumes a character of its own

— Program actual relationships/trends = 50/50 forecast
— CERs from other programs replaced

» Actuals are 100/0 representation of the past, but ~ 50/50 representation of the
future (as normalized for "best fit", trends and other anomalous events)

"Bewared gickingheadin sandwhen hddingfeet tofire."
— Anonymaous
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A
ICE Process - Conservative e

« For a new bid/program, the conservative is developed by assessing
the risks around the nominal and calibrating to historical 1-sigma
spread

« As the program assumes a life of its own, the conservative
liquidates risk for actual performance while reassessing "to-go" risk
based on representative life cycle risk

* Occasionally "best fit" and "sigma" may be untenable or
indeterminable; ICE will notify management, explain why, and detail
what assessment of risk was used.

"Man can learn nathingexcept by gang
frontheknown totheunknown."
— ClaudeBernard
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Establishing ICE Risk Range
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A
Validation & Reconciliation i

 Use estimating approaches different from the primary
estimate

 Perform "sanity checks" to gain confidence in estimate

« Compare the differing estimates:
— Reconcile
— Understand

— Explain

"Used onedatapant isagrdogy; twoiscancidence,
threeor moreisstientific.”
— Marv Bullock
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ICE Calibration & Adjustment %//7
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"Tosewhat isin front of onesnoseneedsa congant Sruggle.”
— GeorgeQwd |
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i
ICE Disclosure 1

* In ensuring compliance to the Truth in Negotiations Act, one should:

— Disclose the preparation of ICE assessments;

— Disclose any relevant verifiable/factual data, such as auditable cost
estimating relationships used; and

— Disclose (and reconcile to cost proposals) other estimates that may
have been prepared, such as functional estimates, signups,
commitments, budgets, etc., in order to improve the quality and
credibility of proposals.

"Shouldyou desregreat tranquility,
preparetoswveat whitebeads'
— Hakuin
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ICE Actualization Hierarchy

Improve The Business

Business Characterization &
Differentiation

Attribute Modeling

Process & Structural Change
Identification

"Out of the Box" Thinking

Contract Execution
Significant FP and CP Evaluations
Long-Range Plan Assessments
Tracking Metrics for - Performance and Risk
Extensive Historical Library
Tools to Collect / Analyze Data

PROPOSALS
Concentration - Early Involvement (RFP / or Before)
Clearly Define Requirements / Groundrules / Assumptions - Develop Accurate Cost Range
Requires more ICE Skills (Experience / Exposure)
Advanced ICE Capability will Support Negotiations - Active Participation

TRIAGE
Concentration on Red / Yellow Programs. Emphasis on Identifying CON Outputs
ICE Approach: STOP THE BLEEDING, capture the cost ranges
Resistance from Program may be High / Low Depending On Program Team
Tools - Generally Simple (Data , Metrics, Performance Models, etc...)
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"Zen isna somekindof excitement,
but merdy concentration on aur usual everyday routine."
—dwunryu Suzuki

"ICEisna magic, merdy applieddudy of our usual and
unusual wok routine™
— Anonymous
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