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AgendaAgenda
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•• HierarchyHierarchy
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TerminologyTerminology
•• Statistical termsStatistical terms

–– MeanMean = average; the sum of all observations divided by the number of= average; the sum of all observations divided by the number of
observationsobservations

–– MedianMedian = the value above or below which lie an equal number of observa= the value above or below which lie an equal number of observationstions
–– ModeMode = the most frequently occurring value in a set of observations= the most frequently occurring value in a set of observations
–– SigmaSigma = standard error/deviation (~34% of area to one side of the mea= standard error/deviation (~34% of area to one side of the mean in a n in a 

normal distribution of observations)normal distribution of observations)

•• ICE terms (a practical use of statistics)ICE terms (a practical use of statistics)

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

–– ConservativeConservative = 80/20 probability; ~ 1 sigma deviation for remaining risk= 80/20 probability; ~ 1 sigma deviation for remaining risk

"W ater w hich is too pure has no fish"
– Ts'aiK en T'an
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ICE Process ICE Process -- GeneralGeneral
•• ICE estimates nominal (50/50) and conservative (80/20) cost outcICE estimates nominal (50/50) and conservative (80/20) cost outcomes for a omes for a 

given project by using comparative project and historical data (given project by using comparative project and historical data (e.g., costs, e.g., costs, 
relationships, risks, trends) to determine:relationships, risks, trends) to determine:

1.1. The "likely" cost The "likely" cost to completeto complete;;

2.2. The risks around that cost; andThe risks around that cost; and

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

"In m urky w ater, find fish through ICE"
– A nonym ous
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ICE Process ICE Process -- NominalNominal
•• For a new bid/program, the For a new bid/program, the nominalnominal is developed using representative "best is developed using representative "best 

fit" datafit" data
–– ActualsActuals from representative, completed areas/programs regressed, adjustfrom representative, completed areas/programs regressed, adjusted ed 

and used to estimate the "most likely" outcomeand used to estimate the "most likely" outcome
–– "Best fit" of "Best fit" of actualsactuals is 50/50is 50/50

•• For an ongoing program, the For an ongoing program, the nominalnominal evolves from similar to "best fit“, to evolves from similar to "best fit“, to 
programprogram--specific costspecific cost--estimating relationships (estimating relationships (CERsCERs) as the program ) as the program 
assumes a character of its ownassumes a character of its own

–– Program actual relationships/trends = 50/50 forecastProgram actual relationships/trends = 50/50 forecast
–– CERsCERs from other programs replacedfrom other programs replaced

•• ActualsActuals are 100/0 representation of the past, but ~ 50/50 representatioare 100/0 representation of the past, but ~ 50/50 representation of the n of the 
future (as normalized for "best fit", trends and other anomalousfuture (as normalized for "best fit", trends and other anomalous events)events)

"Bew are of sticking head in sand w hen holding feet to fire."
– A nonym ous
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ICE Process ICE Process -- ConservativeConservative

•• For a new bid/program, the conservative is developed by assessinFor a new bid/program, the conservative is developed by assessing g 
the risks around the nominal and calibrating to historical 1the risks around the nominal and calibrating to historical 1--sigma sigma 
spreadspread

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

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

"M an can learn nothing except by going
from  the know n to the unknow n."

– Claude Bernard
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Establishing ICE Risk RangeEstablishing ICE Risk Range
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Validation & ReconciliationValidation & Reconciliation
•• Use estimating approaches different from the primary Use estimating approaches different from the primary 

estimateestimate

•• Perform "sanity checks" to gain confidence in estimatePerform "sanity checks" to gain confidence in estimate

•• Compare the differing estimates:Compare the differing estimates:
–– ReconcileReconcile

–– UnderstandUnderstand

–– ExplainExplain

"Use of one datapointis astrology; tw o is coincidence; 
three or m ore is scientific."
– M arv Bullock
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ICE Calibration & AdjustmentICE Calibration & Adjustment
Bids

Nominal EAC
50/50

Conservative EAC
80/20

Time
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Cost Outcome

Ongoing
Contracts 

ICE Updates

Bid EAC
+ 

Quarterly Updates
+

• Scope

• Rates

• Performance

80/20
50/50

ICE Report Card Metrics

Completed
Contracts 

Bid EAC +  Scope =
Adjusted Original EAC

CUM Rates + 
Performance =

Over/Under 
Expected 
Outcome

50%;  65%;  80% Complete Status50%;  65%;  80% Complete Status

• % over or on 50/50
• % under 50/50
• % over 80/20
• Actual % variance 

to 50/50
• Absolute Value 

Variance to 5050
• Actual % spread 

from 50/50 to 
80/20

50
50
16
2

5

11

• Root Cause 
Analysis

• Estimating 
Adjustment

"To see w hat is in front of one's nose needs a constant struggle."
– George Orw ell
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ICE DisclosureICE Disclosure
•• In ensuring compliance to the Truth in Negotiations Act, one shoIn ensuring compliance to the Truth in Negotiations Act, one should:uld:

–– Disclose the preparation of ICE assessments;Disclose the preparation of ICE assessments;

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

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

"Should you desire great tranquility,
prepare to sw eat w hite beads"

– H akuin
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Improve The Business
Business Characterization & 

Differentiation 
Attribute Modeling

Process & Structural Change 
Identification

"Out of the Box" Thinking

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...)

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

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 

FO
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N
:

OPPORTUNITIES

RISKS

ICE Actualization HierarchyICE Actualization Hierarchy
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"Zen is not som e kind of excitem ent,
but m erely concentration on our usual everyday routine."

– shunryu Suzuki

"ICE is not m agic, m erely applied study of our usual and 
unusual w ork routine."

– A nonym ous
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