Fool’s Gold

How Systemic Failures
in Estimated Budget
Tarnish Earned Value

— =
Hannah Lee, Technomics Inc., Supporting NNSA N
NASA Cost and Schedule Symposium Ny

Peace Through Atomic Strength Approved for Public Release

2% U.S. DEPARTMENT

%) ;s ENERGY

NIYSH,
National Nuclear Seci on

urity Administrati



Meet the Presenters

Hannah Lee, PCEA
Senior Analyst
Technomics, Inc.

Hannah Lee is a certified Professional Cost
Estimator/Analyst (PCEA®) with experience in cost and
decision analysis, earned value management, and
technical writing. She holds two degrees in
Biochemistry (BSc) and Pharmaceutical Sciences
(MSc) from Rowan University. Hannah is a Senior
Analyst at Technomics and serves the NNSA’s Office of
Management and Budget through Programming,
Analysis and Evaluation (NA-MB-90). Hannah supports
the Methods and Models team, Federal Cost Leads,
and Integrated Infrastructure Planning efforts.

Peace Through Atomic Strength Approved for Public Release

Thomas Parkey
Subject Matter Expert
Technomics, Inc.

Alex Wekluk, CCEA
Technical Director
Technomics, Inc.

Aaron Everly, CCEA
Senior Analyst
Technomics, Inc.

Charlie Loelius, PhD
Supervisory Physical Scientist

NNSA

DEPARTMENT

of ENERGY

NASVEC

National Nuclear Security Administration

2



*
"
ok

,..*.

‘»
“'4
W

Systemic Challenges in Program Health

*
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« Earned Value Management (EVM) is treated as a “check-the-box” activity, fostering a checklist
mentality instead of active performance management

« Weak baselines and inconsistent data quality are undermining the utility of the EVM system

» Current EVM metrics fail to accurately reflect program health, masking true performance and
underlying trends

* These issues force a reactive management style, hindering early intervention and the ability to
manage risks proactively

At the NNSA, Major Systems

: : : In the last three Annual Weapons
FREEES ElS e Assessments, GAO found nF')lore ZAE 2024 2023

SO I e Unliet than half of the Major Defense [IELXEL 15 of 25 18 of 26
estimate and - schedule Acquisition Programs

growth experienced schedule delays:
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Project Growth is Not Captured by Gold
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Estimate at Complete (EAC) Project Cost Growth
increases of this magnitude Period 91 = End Date
indicate deeper, systemic issues A

within project management and
cost estimating

* Trends suggest major growth still
expected ~ :

» Actual Cost of Work Performed
(ACWP) nears EAC with 40 months
remaining

What could be causing this
growth?

* Inadequate initial baselines
» Lack of rigorous or independent
Integrated Baseline Reviews (IBRs)

 Insufficient risk management N N »n o M A o 7 o o
» Scope creep Period (Month)

= ACWP (Cumulative)
e EAC-CPI

EAC & ACWP ($)

= EAC-Ctr
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Current Gold Card Metrics Can Be Misleadi

e e /M metrics donot paint tne
whole picture: —

° 94% Complete Percent Complete
% 199M
. SPI (Cumulative): 0.96 E S $

« CPI (Cumulative): 0.94
« TCPI(EAC): 0.4

« It's nearly done and on track, right? |
Unfortunately, no: | o @ 094

A 0.35% ¥ 50 (0%)

Percent Spent EAC

Yy
99% |ﬁ $220M

A 1.1% A 57,448 288 (3.36%)

* 64% complete (based on milestones) e T
« TCPI (BAC): 1.67

¥ 0.01 (-0.74%)

@ [

TCPI (EAC) Cumulative SPI
« BAC grew over 8% without a re-baseline 0.4 0.96
« SPI (Cumulative): 0.92 without pre-baseline vt YO0
LOE included CPI/SPI = Cost/Schedule Performance Index

TCPI =To-Complete Performance Index
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Inadequate, or incorrect EVM data undermines Outof 11 NNSA projects analyzed:
decision-making:
« Control Accounts showing “2000% complete”
» Data driven by a single Work Package
« BAC decreasing from $60M to $1.6M

« Gaining millions of dollars of performance, with $0 cost
associated (not during a single-point adjustment)

Distorted data feeds into the EAC, making

11 had actuals spent on completed work
10 had earned value recorded with no actuals
8 had negative earned value
8 had negative budgets (BACs)

1 had earned value exceeding budget

predictions unreliable GAQO’s 2023 review of the F-35
“If errors are detected, then the [EVM] data will be ST LTS SR TG e
inaccurate, resulting in bad decision-making.” program had « -

(GAO) . “Reliable EVM

data are important to generate
estimates at completion.”
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Our Approach to Address EVM Challengs

g

The Problem The Solution

Gold Card EACs are unable to capture NNSA project growth Implement data-driven EAC models and validate them against historical
trends
Gold Card metrics can be misleading Recalibrate metrics and create visuals that reflect true performance and

trend, not superficial contractor compliance

EVM data quality is lacking and unreliable for decision-makers Develop comprehensive Data Quality Indicators (DQIs) to audit data
quality; Summarize in an executive-level report

EARNED VALUE MANAGEMENT EARNED VALUE MANAGEMENT

‘GoLb CARD’ E—— ‘PLATINUM CARD’
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We developed an EAC
Library to test novel
methods on NNSA
completed & active
infrastructure and weapons
programs

Gold Card EACs only uses
performance of current
project; Completed
programs can provide a
view into trends otherwise
ignored

Historic Growth w/ 3-month CPI
(EAC)

"""""" Current Estimated Final Cost

--------- Intial Budget

—— CPI(Gold Card EAC)

g0, 20, Sgo. 4o, 59, g 299, 2o, $2q

(] 0
Percent Complete (Gold Card)

Historic Growth EACs may detect cost

growth earlier than the Gold Card EAC
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We identified 22 Data Quality
Indicators (DQIs) to assess all
projects with EVM data

We developed a Data Quality
Report (DQR) in HTML that is
user-friendly, shareable, and
summarizes DQI findings at the
Project and Portfolio levels for
executives

We can improve overall data
quality and feel more confident
using EV in our estimates by
flagging issues early, addressing
responsible parties, and mitigating
impactful errors

Y ——
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DQI Table
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ci
cz2
c3
c4
cs
ce

Mé&
NC1

Group

Critical
Critical
Critical
Critical
Critical
Critical
Critical
Critical
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Nen Critical
Non Critical

Neon Critical

Neon Critical

cz c3

LAP4 30B LAP4 DnD LAP4 WECF TLWF

Data Quality Check
BCWP = BAC
BCWP = 0 & ACWP ==0 & EVM !="LOF
BowpCur = 0 & AcwpCur == 0 & EVM !='LOE
BCWP > 0 & ACWP ==
BowpCur = 0 & AcwpCur =
ACWP = 0 & BAC
AcwpCur > 0 & BAC ==
BCWP == BAC & AcwpCur = 0 & EVM '="LOE"
BCWP == BAC & AcwpCur = 0
EVM =="LOE'& SV =0
EVM =="LOE" & (BewpCur - BewsCur) '=0
BCWP <0
BewpGur < 0
BAC <0
BAC =—
BCWS <0
BowsCur <0
BCWS == BAC
BCWP == BAC & EAC - ACWP = 0
BAC - BCWP > 0 & EAC == ACWP
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EVM Data Quality Report

AUTHOR PUBLISHED

Alex Lorusso. Ryan Cindrich January 16, 2026

Project Laval

Indicator

DQI Summary

O Fassed O Failed

critical
svera but st require attention to nsure the acouracy and consisiancy of EVM data. These
Woderate Impact decislon-meking but could lead (o neRiciencles or mings dSArepencies In project
s . r ::‘zﬁg;\:‘;ﬁ:l"nms P e quanty ="
UPF MPB UPF PSF
Description Error Count Error Percent
Earned value exceeds budget (cumulativa) 1]
Earned value recorded with no actuals and not LOE (cumulative) 3 156% .
Earned value recorded with no aciuals and net LOE (current) 1 o
Earned valus recorded with no actuals {cumulative) 87
Earned value recorded with no actuals (current) 2
Actuals spent with no budget (cumulative) 0
Actuals spent with no budgat (current) 0 75
Actuals spent an complaisd werk, not LOE o F
Actuals spent on completed work 1] g
LOE with schedule variance (cumulativa) [ 0% =
LOE with schedula variance (current) o 0% E &
Negative earned valus 1] 0% Eﬂ
Negative samed valus (current) 1] 0% E
Magative budgst 1] 0% §
Zaro budget 80 39.4% o
Negative cumulative planned valus 0 0% =
Negative current planned value 1 0.5%
PV exceeds budget 1] 0%
‘Complated work with ETC 2 1%
Incomplete work with zero ETC 21 10.3% 1

M5 M NC1 NC2 NC3 NC4 NC5 NCE
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 This project’'s Gold Card metrics show success:

77% complete

Pewent Complete
BAC = EAC (VAC: 0) E i 60%
CPI (Cumulative): 1.0 7

 But this project is missing targets: Percent Spert
» 60% complete (based on scope) $ 7%
- Initial BAC = $124 M e
« BAC growth is 97% VAC
- Project re-baselined at 75% complete E $OM
» CPI prior to rebaseline is 0.74 A $303,776 (-56.09%)
« SPI on downward trend from 0.99 to 0.96 TCPI (EAC)
* Metrics may look good, but reframing and ® 0.98

including additional context helps leaders

A 0(0.13%)

understand the issues encountered to date

Peace Through Atomic Strength Approved for Public Release

Eamed Value Summary: Key Performance Indicators EVM Gold Card

Ml This project recently
underwent a BCP

BAC

$245M

A $461,248 (0.19%)

EAC

$245M

A $157,472 (0.06%)

Cumulative CPI Prior CPI Recalibrated
1 CPI

tooo, | 074 0.82

Cumulative SPI/ Prior SPI Recalibrated

SPI
0-0?06340:) 0.77 0.78
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We can bring advanced, analytical capabilities to
complex, high-risk projects by:
1. Developing tailored EV metrics that highlight true project
performance

2. Enabling predictive, accurate, and actionable cost and
schedule analysis

3. Leverage DQIs to assess EV data integrity and collaborate
with contractors to correct root causes of poor data

While not a complete fix for broader project
performance challenges, the Platinum Card
approach represents a critical first step toward
meaningful improvements

Peace Through Atomic Strength Approved for Public Release
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Platinum Card Shifts EVM to Proactive: M n

ot
n.
My

Focus on leading
indicators and
performance
divergence

Time

' metrics +

Cﬂtical Metrlcs Pathway powers...

NoveL EACs

Historic Growth EAC
Avg. Monthly Spend EAC
Benchmark Scaling EAC
TRL-Adjusted EAC
Parametric EACs

TAILORED EACS

12-month Regression EAC
Beta Fitting EAC

Bayesian Regression EAC
ARIMA EAC

Machine Learning EACs

MILESTONE TRACKING
% Complete (Based on SER)
Project End Prediction

PROB. OF REBASELINE

6-month Leading Indicators

DATA ASSESSMENTS
Data Quality Indicators

PERFORMANCE
Recalibrated-CPI
Recalibrated-SPI

Variance at Complete To-Go
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