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THE PROBLEM:  "Black Box" Models Produce Untrusted Estimates

X No transparency and traceability X Assumptions are embedded and 
undocumented   

X Validation is difficult or impossible

Result: Estimates CANNOT be trusted
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WHY THIS MATTERS:  The Cost of Ambiguity

01 Erodes Leadership Confidence

Non-transparent estimates cannot be defended in 
milestone reviews. 

02 Drives Flawed Milestone Decisions

Hidden assumptions embedded in models go 
unquestioned, leading to approvals built on faulty 
cost positions.

03 Increases Risk Of Cost Growth

Models that cannot adapt to changes in 
requirements produce obsolete estimates that 
underestimate true lifecycle cost.

T H E  D O W N S T R E A M  I M P A C T

GAO
cites poor cost

estimating as a top
driver of overruns

100%
of black box models 

virtually
fail independent
validation review

“ Structure is not a formatting preference. It is the 
governance mechanism that prevents a model from 

becoming a black box.

— From Black Box to Blueprint

Non-transparent cost models are not just an analytical problem. 
They are a program management risk.
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CASE FILE #ACAT-1:  The Black Box Investigation

R a d a r  L i f e c y c l e  C o s t  M o d e l

THE CRIME SCENE - ACAT I Radar Lifecycle Cost Model
A complex multi-tab workbook with dozens of interconnected worksheets.
No executive summary, no table of contents, and no version control. 
No clear map of the logic.

THE COLD CASE – Stale Assumptions

Last updated over a year ago. 
Commodity-driven environment has shifted significantly, thus model obsolete.

THE MISSING EVIDENCE
The original analyst has rotated off the program. 
With them went all undocumented logic, data sources, and rationale for 
embedded assumptions. 

S t r u c t u r a l  D i a g n o s i s

✕ No Input Centralization

✕ No GR&A Control

✕ No Data Linkage

✕ No WBS Alignment

✕ Not Validatable

V E R D I C T

Analyst specific artifact.
Not a governed analytical asset.

When analysts inherit pre-existing models, they inherit 
the structural gaps too,  including every undocumented 

assumption.
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E X H I B I T  A Untraceable Data & Hardcoded Values

✗
S T R U C T U R A L  G A P

Hardcoded cost drivers

No input centralization

No GR&A control

→
S T R U C T U R A L  F I X

Isolate all inputs

Calculation tabs reference inputs

Align to WBS

✓
R E S U L T

Traceability restored

Updatable for volatility

Defensible at review

GAO Cost Estimating Guide  —  Failure of Collect & Normalize Data  ·  Document Assumptions  ·   Select Method & Build Model

Hardcoded values eliminate adaptability. 
In a commodity-driven radar program, an unadaptable model is an indefensible one.
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E X H I B I T  B Obscured Logic & Oversimplification

✗
S T R U C T U R A L  G A P

Single aggregate O&S factor
Cross-worksheet references 
undocumented

WBS misalignment

→
S T R U C T U R A L  F I X

Reorganize to WBS

Build a CEMM

Replace aggregate factors

✓
R E S U L T

True cost drivers visible

Trade-off analysis meaningful

Validation becomes analytical

GAO Cost Estimating Guide  —  Failure of Select Method & Build Model  ·  CEBoK  —  WBS-CES Alignment  ·  CEMM Best Practice

A model that hides cost drivers behind aggregate factors does not produce an estimate,
It produces a number. Those are not the same thing.
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THE DIAGNOSIS:  A Fundamental Structural Failure

Each deficiency identified in Exhibits A and B maps directly to a failure at a specific step of the GAO Cost Estimating and 
Assessment Guide 12-Step Process.

E X H I B I T S Y M P T O M G A O  S T E P  F A I L E D D O W N S T R E A M  C O N S E Q U E N C E

A Hardcoded Values & No Input 
Centralization Step 5Document Assumptions

Assumptions cannot be reviewed, updated, or 
challenged. Every change requires formula 

reconstruction rather than input adjustment.

A Untraceable Data & Source 
Ambiguity

Step 3Collect & Normalize Data
Data origin is unknown. Conflicting sources exist with 
no documented rationale. Validation requires forensic 

reconstruction.

B Obscured Logic & WBS 
Misalignment

Select Method & Build 
Model

True cost drivers are hidden behind aggregate factors. 
Trade-off analysis is impossible. Methodology cannot 

be evaluated independently.

A + B Combined Result: Non-
Transparent Model Validate the Estimate

A reviewer cannot verify what they cannot 
understand. Independent validation fails. The estimate 

is indefensible at milestone review.

ROOT CAUSE:  A systemic lack of structural framework. Without functional separation or alignment with WBS, CES, and documented assumptions, the 
model became an unstandardized, analyst-specific artifact.
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THE SOLUTION:  A Structured Framework  —  The Blueprint

Reintroducing structure transforms a static, non-transparent workbook into a governed analytical system.

01

GR&A
Control

Centralized Ground Rules & 
Assumptions tab. 

All global variables in one 
governed source of truth. 

No hardcoded values.

02

WBS / CES
Alignment

Work Breakdown Structure 
and Cost Element Structure 

define the scope matrix. 
Every cost maps to a 

defined element.

03

Input, Calculate,
Output Flow

Explicit separation of inputs, 
calculations, and outputs. 

Logic is traceable from 
summary results back to 

raw inputs.

04

CEMM &
Data Lineage

Cost Estimating 
Methodology Matrix 

documents method, source, 
normalization, and rationale 

per cost element.

05

Risk &
Validation

Monte Carlo simulation on 
isolated inputs. 
S-curve outputs. 

Independent validation 
confirms structural integrity.

Traceable  Every output links to an input Documented Every assumption has a source Defensible  Every method can be validated
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MODEL REFINEMENTS:  Institutionalizing Structural Discipline

Reintroducing structure to our Model required four targeted interventions.
Each directly addressing an identified structural gap.

01 Centralized GR&A Tab

All global variables, escalation indices, 
program schedule milestones, learning 
curves, and rates consolidated into one 
controlled input tab. Hardcoded values 
eliminated throughout the calculation 
worksheets.

02 WBS-Aligned Calculation Tabs

Calculation worksheets reorganized to mirror 
the WBS. Each subsystem (i.e., sensor array, 
cooling, power) carries its own cost drivers 
applied at the appropriate element level.

03 CEMM Documentation

A CEMM documents the estimating 
approach, data source, normalization 
logic, and rationale for every cost 
element in the model.

04 Monte Carlo Risk Model

I C E A A  2 0 2 6 09

Isolated inputs assigned probability 
distributions. Simulation run across 
thousands of iterations. S-curve produced 
with explicit P80 confidence statement for 
milestone defense.
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THE OUTCOME:  A Defensible Program Position

A N A L Y S T

Clean, Updateable, Explainable

Single input cell changes propagate 
predictably thus no formula 
reconstruction required

Any reviewer can trace outputs back to 
original assumptions in minutes

Model survives personnel turnover, with  
logic living in the structure, not the 
analyst

P R O G R A M  M A N A G E R

What-If Capability & Budget Defense

Run scenario analysis by adjusting 
discrete GR&A inputs with out rebuilding 
tabs

S-curve output supports P80 budget 
position defensible at any milestone

Trade-off analysis is meaningful because 
cost drivers are visible and isolated

L E A D E R S H I P

Credible Basis for Milestone Decisions

Independent validation confirms 
structural integrity, not just numerical 
outputs

Estimate is auditable from summary 
results back to raw data sources

Risk-informed confidence statements 
replace point estimates with probability 
ranges

THE BOTTOM LINE: 
A structured model is not harder to build. It is harder to ignore. 
Structure forces defensibility before the estimate ever reaches a review.
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KEY TAKEAWAYS:  From Black Box to Blueprint

01
Structure is a Governance Mechanism, Not Aesthetics.
A well-organized model is not a preference for tidiness. It is the mechanism that enforces traceable logic, documented assumptions, and 
controlled data lineage. It is what makes a model defensible.

02
A Centralized GR&A Tab is Non-Negotiable.
It is the single most effective structural control for eliminating black-box characteristics. If every worksheet references one governed input 
source, hardcoded assumptions cannot exist.

03
Defensibility is Built-In, Not Added On.
You cannot document your way out of a structurally flawed model. Post-hoc documentation does not fix embedded logic, aggregate factors, 
or missing data lineage. Structure must be designed from inception.

04
Probabilistic Analysis Requires Structural Integrity.
Monte Carlo simulation does not compensate for structural deficiencies, it amplifies them. Risk analysis is only meaningful when 
uncertainty is explicitly isolated at the assumption level in a governed model.
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CALL TO ACTION:  A Shared Responsibility

A N A L Y S T S

Adopt a standardized model structure.

Refuse to hardcode assumptions.

Document continuously.

P R O G R A M  M A N A G E R S

Empower analysts to build correctly, not 
just quickly.

Ask for the S-Curve.

Treat model structure as a program 
asset.

R E V I E W E R S

Start every review at the GR&A tab.

Trace one assumption end-to-end.

Validation is analytical, not forensic.

Consistent application of structural modeling principles is essential to avoiding the same failures across programs and generations of analysts.
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QUESTIONS
From Black Box to Blueprint

Is your current cost model traceable from output back to 
input?

Does your GR&A tab exist — and is it complete?

Could an independent reviewer validate your estimate 
without you in the room?
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