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Ab|I|ty to Influence Total Ownership Costs

Decreases Over Time
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Greatest ability to influence with lowest cost impact is pre-Concept Design
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BT | Active EW “A’” Challen ges

Milestone B — prior to contract award

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

Active Electronic Warfare Technology

* Change legacy warfighting capability

* First update of surface active EW in
decades

e QOthers of its kind in pre MS A
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Cost Estimating Methodologies

Material Engineering and
Solution Manufacturing
Analysis
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SYSTEMS THINKING. SMARTER SOLUTIONS.™

Examples by Work
Breakdown Structure

Prime Mission Product

Non Recurring

(PMP) Engineering (NRE)
System Test and Operational/Site
Evaluation Activation

Support Equipment

Initial Spares and
Repair Parts

Software Development

Facilities

Training

Platform Integration

EDM
Hardware

4

Non Recurring
Engineering Cost



1368 @ nerren  Cost/Hour Reports for ACAT I/l Programs

z X 22
Ne
COST FNGINEERING &

~ available via DACIMS to all DoD Civilians

1wy
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v" Data Outliers
v" Prime Contractor

DACIMS Database

------

Cost/Hour Reports ready
to inform your estimate!

v Capability Match
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Using the Validated Cost Reports

Post Milestone C Actuals
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=g ‘Reports display Costs/Hours by WBS

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

COST DATA SUMMARY REPORT
The public reparting burden for this collection of infarmation is estimated to average § houwrs per responze, including the time far
needed, and completing and reviewing the callection of information. Send comments regarding thiz burden estimate or any oth
Depanment of Defense, Washington Headquarters Services, Erecutive Services Directorate [1704-0158). Respondents shaoul — . e .
PLEASE DO NOT RETURN ¥OUR COMPLETED FORM TO THE ABOVE DRGANIZATION. R A R R o TR By By [~
1. PROGRAM 2. PRIME MISSION PRODUCT |3. CONTRACTOR 1 :'" ) .' = —— “ - i = '——-‘7:.':.," _
PRIME { ASSOCIAT Qi euka ety = Pamrroe Disewbnet bty
b. PHASE: Development AESA RADAR qDlFlEET-FlEPDF!Tl e e R e I
6. CUSTOMER (DIRECT-REPORTING SUBCONTRACTOR USY 7. CONTRACT |8, CONTRACT|S. 0. 10 Prime Mission Product
a Cl FURCTHMAL GATA FLEborars
ho NiA
IR bL
11. PERIOD OF PERFORMANCE 12. APPROPRIATION 13. REPORT C]14.
a. START DATE /¥y i »|ROTRE IMITIAL
b ERNODATE /32 b PROCUREMENT INTERIM 1 d
D&M # | FINAL R
17. NAME (L ast, First, Middle Initial) 16. DEPARTMENT 19. TELEPHONE NI et
Airborne Radar Finance ORI rers |
WES MUMEER OF T cormurim
ELEMENT 'WEBS REPORTING ELEMENTS UMITS COSTSINCURRED TO DAY T T
CODE TODATE MOMRECURRING] FECURRING T e T
2 5 C ] E 1
1.0 AFSA RADAR X X ¥ e e T
1.1 Radar (PMP) (With Software) X
1.2 Platform Integraticn X The total Cost on the FCH
1.3 Systems Engineering/Program Management X |
1.4 System Test and Evaluation X H 1 ['L':
1.4.1 Development Test and Evaluation X ShOUId equal the Ilne Item £
15 Data X
15 Training X on the CSDR
1.7 Peculiar Suppert Equipment X
1.8 Commen Support Eguipment X X X
19 Operational'Site Activation X X X —_— .
1.10 Industrial Facilfies X X X T ——— -
1.11 Initial Spares and Repair Parts X X X
DD FORM 1921, 20070416 PREWIOUS EDITION 1S OBSCOLETE. [T I E—
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Applications of Method

* Development Cost / Hour Reports

— Non-Recurring Engineering

— Systems Engineering and Program Management
* Production Cost / Hour Reports

— Learning Curve
— Rate Effect

10
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Non-Recurring Engineering

* Intheory...

— 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

i .
. ~LA
. gy
-~
+ L
.l

Non-Recurring
Engineering - RDTE Cost
Hours

Design |
Requirements
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Remember those cost reports....

COST DATA SUMMARY REPORT

1. PROGRAM

b, PHASE: Development

The public reporting burden for this collection of infarmation is estimated to average 8 howrs per response, including the time for
needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any oth
Department of Defense, \Wazhington Headquarters Services, Executive Services Directarate (0704-0155), Respondents shoul
PLEASE DO NOT RETURN ¥OUR COMPLETED FORM TO THE ABOVE DRGANIZATION.
2. PRIME MISSION PRODUCT

AESA RADAR

3. CONTRACTOR 1
PRIME { ASSOCIAT
DIRECT-REPORTI

6. CUSTOMER (DIRECT-REPORTING SUBCOMTRACTOR USH 7. CONTRACT |8. CONTRACT|S. 10.
a Cl
NORTHROP GRUMMAN - Integrated Systems o NIA NI oL
11. PERIOD OF PERFORMANCE 12. APPROPRIATION 13. REPORT C|14.
TTAmTmATT mA AT » | ROTRE IMITHAL
PROCLUREMENT IMTERIM
D&M # | FIMNAL
T NAME [Cazt First, Middle Initial) 16. DEPARTMENT 19. TELEPHONE NI
Lamk, Tara A Airberne Radar Finance JORHHHH -
'WBS MNUMBER OF
ELEMENT WES REPORTING ELEMENTS LNITS COSTS INCURRED TODAT
CODE TODATE MNONRECLRFING] RECLRRING
| a 5] C u] E
1 X X X
1 Radar (PMP]) (VWith Software) X X X
1.2 Platform Integration X X X
1.3 Systems Engineering/Program Management X X X
1.4 Syztem Test and Evaluaticn X X X
1.41 Development Test and Evaluation X X X
1.5 Data X X X
18 Training X X X
17 Peculiar Support Equipment X X X
1.8 Commen Support Equipment X X X
1.9 Operatienal'Site Activation X X X
1.10 Industrial Facilties X X X
1.11 Initial Spares and Repair Parts X X X

DO FORM 1321, 20070416

FREVIOUS EDITIOMN IS5 OBSCLETE.

11 validated cost reports were
leveraged to inform Non Recurring
Engineering during the Development
Phase

- NRE Hours from FCHR
- EDM Unit Cost from CDSR

12



BSE @ HERREN, Further Refining the Valid Data...

23.60

NRE Hours X100 = 1.03
10.92 EDM HW $

7.32

4.93
3.17 3.07

NRE Hours per EDM Hardware Cost

128 105 075 072 054

AIR AIR AIR AIR AIR AIR Ground Ground Ground AIR AIR
Radar Radar Radar Radar Radar Radar Radar Radar Radar Radar Radar
#1 #2 #3 #a #5 #6 #1 #2 #3 #7 #8

*Factor Multiplied by 100 for Graphical Purposes

13
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Systems Engineering
& Program Management

Systems Engineering and
Program Management

e Technical Efforts

 Management Efforts

* Administrative Planning Efforts

* Business Direction

e Business Coordination & Controlling
* Total Integrated Engineering Effort

Accomplish Overall Program
Objectives

14
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Remember those cost reports....

COST DATA SUMMARY REPORT

1. PROGRAM

b, PHASE: Development

The public reporting burden for this collection of infarmation is estimated to average 8 howrs per response, including the time for
needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any oth
Department of Defense, \Wazhington Headquarters Services, Executive Services Directarate (0704-0155), Respondents shoul
PLEASE DO NOT RETURN ¥OUR COMPLETED FORM TO THE ABOVE DRGANIZATION.
2. PRIME MISSION PRODUCT

AESA RADAR

3. CONTRACTOR 1
PRIME { ASSOCIAT
DIRECT-REPORTI

6. CUSTOMER (CIRECT-REPORTING SUBCONTRACTOR LS

NORTHROP GRUMMAN - Integrated Systems

7. CONTRACT |8 CONTRACT|A. 10
a
Lo HA Mg, bL

11. PERIOD OF PERFORMANCE

1Z. APPROPRIATION

13. REPORT C]14.

TTAmTmATT mA AT » | ROTRE IMITHAL
PROCLUREMENT IMTERIM
D&M # | FIMNAL
T NAME [Cazt First, Middle Initial) 16. DEPARTMENT 19. TELEPHONE NI
Lamk, Tara A Airberne Radar Finance JORHHHH -
'WBS MNUMBER OF
ELEMENT WES REPORTING ELEMENTS LNITS COSTS INCURRED TODAT
CODE TODATE MNONRECLRFING] RECLRRING
L a 5] C u] E
1 X X X
1 Radar (PMP]) (VWith Software) X X X
1.2 Platform Integration X X X
1.3 Systems Engineering/Program Management X X X
1.4 Syztem Test and Evaluaticn X X X
1.41 Development Test and Evaluation X X X
1.5 Data X X X
18 Training X X X
17 Peculiar Support Equipment X X X
1.8 Commen Support Equipment X X X
1.9 Operatienal'Site Activation X X X
1.10 Industrial Facilties X X X
1.11 Initial Spares and Repair Parts X X X

DO FORM 1321, 20070416

FREVIOUS EDITION IS5 OBSCLETE.

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

15



|SEA €5 HERREN SE_PM:f(Contractor Cost) shows
| consistency across many systems

100% 100%
20% 90%
80% 80%
B Median 23.0% L |7 Median 22.5%
8 so% Max 40% 8 0% Max 24%
g sox Min 13% g sox Min 22%
2| yox i 2 aox Eom
S 40% o S
30% 34% 30%
o M — P & -
d L1LITTHLHLT] " i
0% 0%
AR AR AR AR AR AR AR AR Ground Ground Ground IISSILE HISSILE HlSSILE MISSII.E
Radar Radar Radar Radar Radar Radar Radar Radar Radar #Radar #Radar #
#l #2 #3 #4 #5 #6  #7 #B | 2 3

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 = —— « Total RDTE Cost (Excl SEPM)
for Parametric
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COST FNGINEERING &

INTRIAL ANALYSIS
DIVISION

Learning Curve Theory

Unit Formulation
y = AxP

Solving for A, the cost of the
first unit

Cumulative Average

Formulation
n
CTC,_, = A z X0
x=1

Solving for A, the cost of the
first unit

Unit Cost

1200 -
1100 -
1000 -
900 —
800 —
700 —

600 -

500

——Unit = — CumAvg e Actual

17
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Remember those cost reports....

COST DATA SUMMARY REPORT

The public reporting burden for this collection of infarmation is estimated to average 8 howrs per response, including the time for
needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any oth
Department of Defense, \Wazhington Headquarters Services, Executive Services Directarate (0704-0155), Respondents shoul

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE ABOVE DRGANIZATION.

1. PROGRAM 2. PRIME MISSION PRODUCT |3. CONTRACTOR 1
PRIME { A550C1AT
b, PHASE: Development AESARADAR :l DIRECT-REPORTI
6. CUSTOMER (DIRECT-REPORTING SUBCOMTRACTOR USH 7. CONTRACT |8. CONTRACT|S. 10.
a Cl
NORTHROP GRUMMAN - Integrated Systems o NIA NI oL
11. PERIOD OF PERFORMANCE 12. APPROPRIATION 13. REPORT C|14.
TTAmTmATT mA AT » | ROTRE IMITHAL
PROCLUREMENT IMTERIM
D&M # | FIMNAL
T NAME [Cazt First, Middle Initial) 16. DEPARTMENT 19. TELEPHONE NI
Lamk, Tara A Airberne Radar Finance JORHHHH -
'WBS MNUMBER OF
ELEMENT WES REPORTING ELEMENTS LNITS COSTS INCURRED TODAT
CODE TODATE MNONRECLRFING] RECLRRING
L a 5] C u] E
1 X X X
1 Radar (PMP]) (VWith Software) X X X
1.2 Platform Integration X X X
1.3 Systems Engineering/Program Management X X X
1.4 Syztem Test and Evaluaticn X X X
1.41 Development Test and Evaluation X X X
1.5 Data X X X
18 Training X X X
17 Peculiar Support Equipment X X X
1.8 Commen Support Equipment X X X
1.9 Operatienal'Site Activation X X X
1.10 Industrial Facilties X X X
1.11 Initial Spares and Repair Parts X X X

DO FORM 1321, 20070416

FREVIOUS EDITION IS5 OBSCLETE.

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

18
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Radar#1

Radar # 2

Radar # 3
Radar # 4

Radar #5

Radar # 6

Radar # 7

Data Learn

. Slope F-stat
Points Theory

5 CA 86% 97%

9 CA 84% 100%

Not Enough Data Points
Not Enough Data Points

5 CA 66% 100%
5 UNIT = 84% 98%

5 UNIT = 86% 99%

T-stat

97%

100%

100%

98%

99%

RA2 adj

77%

92%

93%
85%

86%

RA2

83%

93%

94%

89%

90%

Std
Error

0.1069

0.0688

0.1494

0.1616

0.1015

Coef of
Variation

10%

8%

13%

12%

8%

Regression Results show 81% Learning

19



Rate Effect Theory

) Per-unit
y=Q Fixed
Implies o o

Produced v

Economies of Scale of Equipment A
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Remember those cost reports....

COST DATA SUMMARY REPORT

1. PROGRAM

The public reporting burden for this collection of infarmation is estimated to average 8 howrs per response, including the time for
needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any oth
Department of Defense, \Wazhington Headquarters Services, Executive Services Directarate (0704-0155), Respondents shoul
PLEASE DO NOT RETURN ¥OUR COMPLETED FORM TO THE ABOVE DRGANIZATION.
2. PRIME MISSION PRODUCT

3. CONTRACTOR 1

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

PRIME { A550C1AT
b, PHASE: Development AESARADAR :l DIRECT-REPORTI
6. CUSTOMER (DIRECT-REPORTING SUBCOMTRACTOR USH 7. CONTRACT |8. CONTRACT|S. 10.
a Cl
NORTHROP GRUMMAN - Integrated Systems o NIA NI oL
11. PERIOD OF PERFORMANCE 12. APPROPRIATION 13. REPORT C|14.
TTAmTmATT mA AT » | ROTRE IMITHAL
PROCLUREMENT IMTERIM
D&M # | FIMNAL
T NAME [Cazt First, Middle Initial) 16. DEPARTMENT 19. TELEPHONE NI
Lamk, Tara A Airberne Radar Finance JORHHHH -
'WBS MNUMBER OF
ELEMENT WES REPORTING ELEMENTS LNITS COSTS INCURRED TODAT
CODE TODATE MNONRECLRFING] RECLRRING
L a 5] C u] E
X X X
1.1 Radar (PMP]) (VWith Software) X X X
1.2 Platform Integration X X X
1.3 Systems Engineering/Program Management X X X
1.4 Syztem Test and Evaluaticn X X X
1.41 Development Test and Evaluation X X X
1.5 Data X X X
18 Training X X X
17 Peculiar Support Equipment X X X
1.8 Commen Support Equipment X X X
1.9 Operatienal'Site Activation X X X
1.10 Industrial Facilties X X X
1.11 Initial Spares and Repair Parts X X X

DO FORM 1321, 20070416

FREVIOUS EDITION IS5 OBSCLETE.

21
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”

Radar#1

Radar # 2

Radar # 3

Radar # 4
Radar #5

Radar # 6

Radar # 7

Data
) Slope F-stat
Points
5 86% 97%
9 84% 100%

Not Enough Data Pcints

Not Enough Data Pcints
Not Enough Data Pcints

5 84% 98%

5 86% 99%

T-stat

97%

100%

98%

99%

RA2
adj

77%

92%

85%

86%

RA2

83%

93%

89%

90%

Std
Error

0.1069

0.0688

0.1616

0.1015

Regression Results show 85% Rate Effect

Coef of
Variation

10%

8%

12%

8%

22
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Recommendations

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

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

* Try this approach on your

23
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