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Active EW “A” Challenges

• Change legacy warfighting capability
• First update of surface active EW in 

decades
• Others of its kind in pre MS A

• System design is unknown
• Contractor of system is unknown
• Lack of actuals to base the estimate

Milestone B – prior to contract award

Active Electronic Warfare Technology
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Cost Estimating Methodologies

Increasing Accuracy
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Examples by Work 

Breakdown Structure
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Non Recurring 
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EDM 
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System Test and 
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Cost/Hour Reports for ACAT I/II Programs 

available via DACIMS to all DoD Civilians
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DACIMS Database

Cost/Hour Reports ready 
to inform your estimate!

 Data Outliers
 Prime Contractor

 Over 95% Complete
 Capability Match
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Using the Validated Cost Reports

Post Milestone C Actuals

System
Capability 
Based Cost 

Factors

SYSTEM X 

Milestone B
Cost Estimate

System C

System E

System A

System B

System D
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Reports display Costs/Hours by WBS
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Cost Data Summary Report (CDSR) 
or 1921 display total costs by WBS

Functional Cost Hour Report (FCHR) or 
1921-1 breaks out each WBS to display 
hours and costs by task

The total cost on the FCHR 
should equal the line item 
on the CSDR



Applications of Method
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• Development Cost / Hour Reports

– Non-Recurring Engineering

– Systems Engineering and Program Management

• Production Cost / Hour Reports

– Learning Curve

– Rate Effect



Non-Recurring Engineering
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• In theory...

– One time efforts to research, 

develop, design and test a 

new product

– Once a system is designed, 

any number of units can be 

manufactured without 

increasing NRE

Design 
Requirements

Non-Recurring 
Engineering 

Hours
RDTE Cost



Remember those cost reports….
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11 validated cost reports were 
leveraged to inform Non Recurring 
Engineering during the Development 
Phase
- NRE Hours from FCHR
- EDM Unit Cost from CDSR



Further Refining the Valid Data…
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*Factor Multiplied by 100 for Graphical Purposes

NRE Hours X100 =  1.03 
EDM HW $



Systems Engineering 

& Program Management

14

Systems Engineering and 
Program Management

• Technical Efforts
• Management Efforts
• Administrative Planning Efforts
• Business Direction
• Business Coordination  & Controlling
• Total Integrated Engineering Effort

Accomplish Overall Program 
Objectives

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.abelnmagy.com/our-firm/our-people-2&ei=eq4BVcCnF4figwTAn4P4BA&bvm=bv.87920726,d.eXY&psig=AFQjCNFWbCv28lFMxCnXGMJOJUJQVJqPvA&ust=1426259895377773
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.abelnmagy.com/our-firm/our-people-2&ei=eq4BVcCnF4figwTAn4P4BA&bvm=bv.87920726,d.eXY&psig=AFQjCNFWbCv28lFMxCnXGMJOJUJQVJqPvA&ust=1426259895377773
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.allthetopbananas.com/Jobs/finance.aspx&ei=tK4BVcufOMKrgwSum4KwBw&bvm=bv.87920726,d.eXY&psig=AFQjCNFWbCv28lFMxCnXGMJOJUJQVJqPvA&ust=1426259895377773
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.allthetopbananas.com/Jobs/finance.aspx&ei=tK4BVcufOMKrgwSum4KwBw&bvm=bv.87920726,d.eXY&psig=AFQjCNFWbCv28lFMxCnXGMJOJUJQVJqPvA&ust=1426259895377773


Remember those cost reports….
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11 validated cost reports were 
leveraged to inform SEPM during the 
Development Phase
- SEPM Cost from CDSR (hours not 

available in FCHR)
- Total RDTE Cost from CDSR



SEPM=f(Contractor Cost) shows 

consistency across many systems

𝑺𝑬𝑷𝑴 𝑹𝒂𝒅𝒂𝒓 𝑫𝒆𝒗 = 𝟐𝟑% ∗ 𝑪𝒐𝒏𝒕𝒓𝒂𝒄𝒕𝒐𝒓 𝑹𝑫𝑻𝑬 𝑪𝒐𝒔𝒕 =. 𝟑𝟐 ∗ 𝑻𝒐𝒕𝒂𝒍 𝑹𝑫𝑻𝑬 𝑪𝒐𝒔𝒕 𝑬𝒙𝒄𝒍 𝑺𝑬𝑷𝑴
for the Radar A Application

𝑺𝑬𝑷𝑴 𝑹𝒂𝒅𝒂𝒓 𝑫𝒆𝒗 = 𝑿 ∗ 𝑪𝒐𝒏𝒕𝒓𝒂𝒄𝒕𝒐𝒓 𝑹𝑫𝑻𝑬 𝑪𝒐𝒔𝒕 =
𝑿

𝟏−𝑿
∗ 𝑻𝒐𝒕𝒂𝒍 𝑹𝑫𝑻𝑬 𝑪𝒐𝒔𝒕 𝑬𝒙𝒄𝒍 𝑺𝑬𝑷𝑴

for Parametric

Median 23.0% 
Max 40%
Min 13%

Median 22.5%
Max 24% 
Min 22%
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Learning Curve Theory
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Unit Formulation

𝑦 = 𝐴𝑥𝑏

Solving for A, the cost of the 
first unit

Cumulative Average 
Formulation

𝐶𝑇𝐶1−𝑛 = 𝐴 

𝑥=1

𝑛

𝑋𝑏

Solving for A, the cost of the 
first unit



Remember those cost reports….
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8 systems with validated cost reports 
were leveraged to inform Learning 
Curve during the Production Phase
- Touch hours from FCHR
- 3 or more production lots



Regression Results show 81% Learning
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Data

Points

Learn 

Theory
Slope F-stat T-stat R^2 adj R^2

Std

Error

Coef of 

Variation

Radar # 1 5 CA 86% 97% 97% 77% 83% 0.1069 10%

Radar # 2 9 CA 84% 100% 100% 92% 93% 0.0688 8%

Radar # 3 Not Enough Data Points
Radar # 4 Not Enough Data Points

Radar # 5 5 CA 66% 100% 100% 93% 94% 0.1494 13%

Radar # 6 5 UNIT 84% 98% 98% 85% 89% 0.1616 12%

Radar # 7 5 UNIT 86% 99% 99% 86% 90% 0.1015 8%



Rate Effect Theory
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UNIT COST BREAKOUT

𝒚 = 𝑸𝒓

Qty
Produced

Per-unit 
Fixed 
Costs

Implies….



Remember those cost reports….

21

8 systems with validated cost reports 
were leveraged to inform Material Rate 
Effect during the Production Phase
- Direct Material Cost from FCHR
- 3 or more production lots
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Regression Results show 85% Rate Effect

Data 

Points
Slope F-stat T-stat

R^2 

adj
R^2

Std

Error

Coef of 

Variation

Radar # 1 5 86% 97% 97% 77% 83% 0.1069 10%

Radar # 2 9 84% 100% 100% 92% 93% 0.0688 8%

Radar # 3 Not Enough Data Points

Radar # 4 Not Enough Data Points

Radar # 5 Not Enough Data Points

Radar # 6 5 84% 98% 98% 85% 89% 0.1616 12%

Radar # 7 5 86% 99% 99% 86% 90% 0.1015 8%



Recommendations
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• Quality estimates based on 
good data and analysis can 
be very useful for contract 
negotiation, budget 
preparations, BCA, etc.

• Try this approach on your 
own!

• Even when you think there 
isn’t any historical data, 
take another look!
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