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What's the Point?

AFROJE
»Define the proper methodology to evaluate a
program cost estimate
»>Assess the probability of accomplishing the
program for the cost estimated

»>Set up the infrastructure to create the
program Risk Mitigation planning




Why Do It?
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»Companies may unknowingly accept contracts
that are nearly impossible to accomplish

»0On fixed price programs, this results in the
loss of profit and possibly company
Investment

»0On cost plus programs, overruns cause
problems with the customer's funding and
possible program cancellations

»The Company is placed in a difficult position
for obtaining new work




A Structured Methodology
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»>Establish a baseline estimate
»>ldentify risk and opportunity events

»Evaluate the minimum, most likely, and
maximum cost or savings and the probability
of the event

»>Create a spreadsheet with the data

»Run the model, create a histogram and
an “S” curve

»Brainstorm Risk Mitigation Plan (after award?)




Complate Propasal to be
usad as a Baseline

Identify Functional Leads

Flowchart of a Cost Risk Process
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Interview Functional Leads
with quastionnaire o axitract
risks, probabilities and
opportunities

COrganize Data into a Risk
Breakdown Structure

Enter Data into an Excel

Spreadsheet separating

into Labor. Material and
DT issues.

Attach “RiskTriang()”
formula to the final column
of the spreadshest

Run @Risk Modeal w 10,000
Monte Cado simulations
[rribrirrurm)

Y

Plot Histogram

Y

Fiot Cum Ave ascending
curve to show SRisk vs.
Prabability

L

Show data to functional
leads. identify primary and
secondary mitigation plans
and establish & metric for

risk avoidance and

appartunity accomplishrmesnt
ewvent

Y

Pubdish plan and reviess
with functional leads weekly

Update this effort Quartery
{monthily if possible)




Types of Point Estimates
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»Parametric—usually based on an important
performance or physical characteristic

»Analog (similar to previous history) with or
without factors

»Engineering process standards
»Bottom up




Techniques Vary Depending
on the Program Phase
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The Use of Statistical Software Is Not a
Replacement for Estimating Rigor

Strategic Targeted Market Preliminary Customer .
‘ \dentification Customer Needs/Wants Satisfaction Plan Bogie/Contract Type

Brainstorm/evaluate . - Program Logic including
‘ RFP Technical and Process Risk Risk Mitigation Approach Parallel Paths

- — Develop proposal
Strategic Competitive Bid/No Bid Proposal WO/Proposal InstructionéJ a?ndpProposaI
Analysis-Win Themes Number assigned Schedule

Select Functional Team Expand Logic/Program Plan Manufacturing/Quality Plan “ility” Plans
Proposal RAM
Proposal Kickoff Test Plan Capital/Overhead Plan Closeout Plan

Technical Volume ‘
. . e Special Provisions-Fiscal, . .
‘ RFQ Compliance Matrix }—{ CDRL Identification }—{ Quality, Reporting }—{ Estimating Strategy ‘

GFM, GSE EGSE Tool String inc Shipping STE Identification Hardware Demand List
Identification Containers

‘ WBS }—{ WBS Dictionary }—{ RAM }—{ Bogies By WBS and/or year

New Environmental Impacts Program Master Schedule EBOM,MBOM,QBOM,TBOM Travel Identification by WBS
and Make/Buy

\ Outgoing Shipping — ODC Definition || Labor Justifications/BOM |- Price \
Verify gzi;z?g:les with }—{ Statistical Risk Analysis Publish, Ship




Pick the Program Leads for
Functional Interviews
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»In my company, they are:
= Engineering
= Manufacturing
= Tooling
= Quality
= Test
= Facilities
= Management groups are not interviewed—PM,
Fiscal, Contracts




Use a Checklist for Consistency
and a Data Record

BASELINE PROPOSAL NUMBER
NAME OF PROPOSAL

AEFEROJE

1) WHAT GROUP DO YOU REPRESENT:
0 ENGR O MFG [0 TOOLING O QUALITY O TEST O FACILITIES
2) NAME:

3) DATE:
4) WHAT TASK ARE YOU RESPONSIBLE FOR?

5) HAS YOUR TEAM DONE THIS BEFORE?
6) HAS AEROJET DONE THIS BEFORE?

POSSIBLE RISK CATEGORIES: (AREAS TO THINK ABOUT WHEN CONSIDERING RISK)

Customer Requirements  Known + Fixed 4— > Not Specified/Will change

Technical Maturity Nothing New <+——» Beyond State of Art

Complexity of Effort Simple <4—— > Highly Complex
w/Uncertainties

Risk Issue Interaction Independent <4+——p Dependant on 3 or More
Activities

Process Control Documented Control =~ €———  No Control Known

Demonstrated MFG Known + High <4—— > Unknown

Precision

Demonstrated Ability to  EST 4— > Not Feasible

Meet Reliability

Producibility Established 4— Not Optimized

Resource Availability Available <4— > Some Not Available

Sub/Vendor On Time + Budget 4—— > last and Over Budget

Dependability History

How Critical to Mission Non-Essential <4+—— > Show Stopper

Schedule Previous Demo <4———— > Unknown

Cost Estimate Historical Support <4+——p Unsubstantiated

7) RISKS:




Interview and Gather Data
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POSSIBLE OPPORTUNITIES: WHAT RISK MITIGATION ACTIVITIES ARE ALREADY INCLUDED IN THE
ESTIMATE?

1)

2)

3)

4)

5)

6)

7)

ARE THERE ANY CIRCUMSTANCES WHERE COST ELEMENTS COULD BE REMOVED?

IF YOU ATTEMPTED DOING THIS EFFORT 20 TIMES, WHAT IS THE LEAST IT WOULD COST?

IF SUCCESS WERE IMMEDIATE WHAT PORTION OF THE PROGRAM COULD BE AVOIDED?

IF ALL WORKAROUND (PARALLEL PATHS) WERE REMOVED, HOW MUCH COULD BE SAVED?

FOR EACH OF THE RISKS + OPPORTUNITIES ESTABLISH A MOST PROBABLE COST:

LOWEST: [}

HIGHEST: O

EXPLORE AND RECORD THE CHANCE OF THE EVENT HAPPENING. 0 —100% O
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Run Statistical Model

Method:
1.

Create spreadsheet with
“Risktriang(xx,xx,xx)’command as t

. Activate Risk module (click on @Ris
. Select sum of “Risk Triang”cells as t

cell (Add Output)

Settings)

. Start simulation
. Graph Histogram (Graph, Curve)
. Graph “S” curve (Graph, Cum Ascending)

ne final cell

K)

ne target

. Change simulation settings to 10,000 (Sim
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Create a Spreadsheet

= ‘ERO‘ E ] Contributor |lo cost nom cost |high cost [probability| |min nom max monte carlo value

Proposal xyz baseline Jackson 70200000| 78000000 85800000 1{ | 70200000 78000000 85800000 #NAME?
Labor Risks:
Drawing format requires new drawing package Williams 1000000, 3000000 5000000 0.2 200000 600000 1000000 #NAME?
Propellant ingredient obsolete-requires prop requal Smith 1000000 2000000, 2500000 0.3 300000 600000} 750000 #NAME?
Change in requirements-higher launch loads Williams 500000 750000 1000000 0.1 50000 75000 100000 #NAME?
obsolete case material Jones 250000 500000 1000000 0.5 125000 250000 500000 #NAME?

Labor Opportunities:

no retraining required Baldwin -1000000| -500000f -250000 0.5 -500000 -250000f  -125000 #NAME?
tools are found usable Baldwin -200000f  -250000] -250000] 0.9 -250000 -2250000  -225000 #NAME?
first 3 tests show nominal performance Williams -150000, -100000 -75000 0.25 -37500 -25000 -18750 #NAME?
larger batches used- Jackson -2000000| -1750000 -1500000 0.7] | -1400000) -1225000f -1050000 #NAME?
New Digital x-Ray works Varney -3000000] -2000000| -1500000) 0.8] | -2400000 -1600000] -1200000 #NAME?

Material Risks:

New drawings and specs Naly 1000000/ 3000000, 5000000 0.2 200000} 600000] 1000000 #NAME?
propellant requal Smith 1000000/ 2000000, 2500000 0.3 300000 600000} 750000 #NAME?
case mod due to launch loads Williams 500000 750000 1000000 0.1 50000] 75000] 100000 #NAME?
supplier tooling not available Naly 250000 500000, 1000000 0.4] 100000} 200000, 400000 #NAME?
more tooling required by large batches Jackson 250000 500000f 1000000 0.7] 175000 350000 700000 #NAME?

Material Opportunities:
use 50 previous cases Jackson -150000] -100000 -75000 0.3 -45000 -30000 -22500 #NAME?
save propellant due to larger batches. Smith -2000000| -1750000] -1500000 0.7 | -1400000] -1225000f -1050000 #NAME?

-3000000] -2000000| -1500000 0.8] | -2400000) -1600000| -1200000 #NAME?

New digital X-ray works Varney

#NAME?
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Spreadsheet With @Risk Activated
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ffﬁg-; H9-© =z Risk Example [Compatibility Mode] - Microsoft Excel - =
W el =
. Home Insert Page Layout Formulas Data Review View Add-Ins @RISK @ - =
o [y % ¢ ¢ windows - I
H % == A L ‘ B" Options =
File Define Add  List Qutputs Select Fit Start Simulation Report | Advanced
kS Distribution Cutput and Inputs Functions Distribution || Simulation  Settings  Settings | Analyses ~ 0/ Help ~
File Model Simulation Tools
4] =
5
6 Contributdlo cost nom cost  |high cost | probabilfmin norm max mante carlo va
7 Proposal xyz baseline Jackson| | ¥0200000] 78000000 85800000 1| | 70200000] 76000000] 85800000 78000000
8
9 Labor Risks:
10 Drawing format requires new drawing package Williams] | 1000000 3000000 5000000 02 2000000 6000001 1000000 600000
i Propellant ingredient obsolete-requires prop requal| Smith 10000001 2000000{ 2500000 03 300000] 600000 750000 550000
12 Change in requirements-higher launch loads Williams| 500000 750000] 1000000f 0 50000 75000 100000 75000
13 obsolete case material Jones 250000 500000) 1000000f 0.5 1250001 250000 500000 291667
14
15
16 Labor Opportunities:
17 no retraining required Baldwin || -1000000| -500000] -250000f 0.5 -500000] -250000] -125000  -291667| |=
18 tools are found usable Baldwin -200000]  -250000f -250000] 0.9 -250000) -225000] -225000  -233333
19 first 3 tests show nominal performance Williams -150000 -100000 -75000] 025 -37500 -25000 -18750 27083
20 larger batches used- Jackson] | -2000000] -1750000{ -1500000f 0.7f | -1400000] -1225000] -1050000 -1225000
21 MNew Digital x-Ray works Varney -3000000{ -2000000f -1500000] 0.8] | -2400000] -1600000] -1200000 -1733333
22
23 Material Risks:
24 MNew drawings and specs Naly 10000001 3000000{ S5000000f 02 200000] 600000] 1000000 600000
25 propellant requal Smith 10000001 2000000{ 2500000 03 300000] 600000 750000 550000
26 case mod due to launch loads Williams| 500000 750000] 1000000f 0 50000 75000 100000 75000
27 supplier tooling not available Naly 250000 500000) 1000000f 04 1000001 200000 400000 233333
28 mare tooling required by large batches Jackson 250000 500000} 1000000 07 175000] 350000 T00000 408333
29
30 Material Opportunities:
K use 50 previous cases Jackson -150000 -100000 -7a000| 0.3 -45000 -30000 -22500 -32500
32 save propellant due to larger batches. Smith -2000000] -1750000| -1500000] 0.7] | -1400000) -1225000] -1050000 -1225000
33 MNew digital X-ray works Varney -3000000f -2000000f -1500000] 0.8] | -2400000] -1600000] -1200000 -1733333
34
35 74882083
H 4 » W | Sheetl ~Sheet? ~Sheet3 3 [N

% (Sl V)
« | @) Microsaft FowerFairt... B Microsoft Excel - Risk .. 4. &7 @@ E & 04 am

" B 3 Windows Explarer

e [ @ Inbox - Microsoft Ou, .,




Run Model and Get Histogram
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— -)B)X]

J_| Eile Edit Wiew Insert Simulation Results Graph  Window Help
|29 % AR A %NF Ik FDEEEE | Hstvoam - il do | .~ 400

Output .
= ulpats Summary Statistics

= Inputs
- 07- Jackson / monte carlo valu

Mlinirmum M aximum

E.514476E +[ 7.488205E +[ 6. 369525E +L 5.348608E +( 52 0
Jackson ¢ monte carlo value | 07 | 7.02856E+07 7.800001E 0 8.575583E +[ 7. 265502E+05% | B.33310BE+(95%  1.0BGBO3E+L30% O

wiliams / morte carlo value | 010 2044713 00000 | 9964456 3264445 5% BFM429 (95%  G4E99RT1  O0% O

Smith / monte calo value | 011 | 302327.2 5439998 7474041 3821038 5% 6919035 | 95% 3097347 90% O

willams / monte carlo value | 012 5024862 7500002 998627 (5789847 5% 9209217 |95%  BH93F  90% O

Jores / monte calo vale | 013 1265925 2916EES 4974116  17M062 5% 4F4368 |95% 250805 90% O

Id Baldwin / morte carlo value | 017 4377117 2016667 1264124 4315825 6% 173415 95% 2581675 90% 0

- D13 Willams / monte carloval B ST B din S monte carlo value | 018 | 2498093 | 2333333 | 2250011 | 2444113 5% 2256331 |95% 1877825 90% O
0

0

0

0

0

0

0

Marme

Output 1 B.029277E+0 95% | 1.080BB3E+( 30%

- 010-Williams / rmonke carlo wah
-~ 0711- Smith # mokte carlo valus
- 012-Williamz # monte carlo wah
013 Jones 4 monte carlo value
-~ 017F- Baldwin # monte carlo val
- 018- Baldwin / monte carlo val

~ 020- Jackson / monte carlo val williams / monte carlo valuie | 019 3735671 | -27083.34 | -18857.42 |-3407683 5% 2117157 |95% 1290527 90%
- D21-Yamey /£ mante carlo valu Jackson / monte carlo value | 020 1337914 1225000 1061612 1344714 5% 1105362 |96% 2393625 0%
++024-Maly A monte carlo value ™00 |vamey / monte calo value | 021 | -2391883 1733332 1202685 |-2180978 5% 1354951 95%  62602R5 0%
-+~ 028- Smith / monte carlo value B0 | Maly 2 monte carlo value D24 2053844 |GODODDS 9958338 3264773 6% 673265 |95% 5469493  90%
- D26-Wiliams £ monte carlo val §™cote | amith / monte carla value | 025 3018653  G50000 7481628 3821017 5% 691886 %6 309vaRd  90%

- 027-Naly #monte catlo value 8700 Lliams / monte cao valie | 026 5010964 7499998 9979052 5789924 5% 9208834 |95% 341891
- 028- Jackson / monte carlo wal

-~ 031-Jackson
- 032- Smith / morte carlo value

- 033-Yamey / monte carlo valu m Output Graph - Cell 035

90%
90%

Input 14 [Maly / monte carlo values 101368.9 1386927

345136

95% 2065033

Diztribution I Tornadol Fange Summar_l,JI
. . ) [Jame L]
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1.400% = x Minimum | BEIHTEEOT
1500 Mean=7 458100EHT Mean 74852036407
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& 10807 StdDew | 3224241
= i 10396736412
= 08004 Variance
@ Shewness |-5I57TIEE-0Z
o 0500 ]
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E 0.4004 Mode T433465E.07
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Left P 5%
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Plot “S” Curve
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B¥ aRISK - Results

”Eile Edit Wiew Insert Simulation Results Graph Window  Help
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D7 Jackson £ mante carlo valt f7g 0y 075 | ©CGBOC7 |7 ABR200E +( 09202400+ MO E+0 B | B.021797E+095% | 1.07243E+0780% |0
- 010-Wwilliams £ monte caa val 805 ookson / monte carlo value | 07 | 7.030914E+078E+07 | BE740R0E+0 7. 2FRR13E+0R% | BAI31RBE+[36% |1 OFRGGERE+CA0% |0
- OV1-Smith / monts carlo valie W0 5Ty iams / monte carlo valve | 010 | 20330871 600000 9956163 3784688 5% 8734128 95% 646344 0% D
- D12 willams / monte cao vah W0 e e i ) morte calo value | D11 302327 5500002 | 7490507 3821318 5%  B91873@  95% 309742 0% D
w013 Jones / monte carlo value 80 CG T fiams / monte carlo value | 012 5034245 | 7439999 | 99736.48 5789968 5% 9209265 95% 3419296 90% |0
- 017 Baldwin / monte catlo vah 80 0o onee s mante calo vale | 013 1271502 | 291667 4995838 173371 5% 43482 95%  25@111 90% |0
+ 018 Baldwin / monte carlo vall I 0o e dwin / monte carto value | 017 | 437043 291BEGRE 1266321 4315617 B% 173467 96%  2BEMIZE 40z D
- 013 Wiliams / monte carlo val B B dwin / monte car valie | 018 2497754 2333333 2050008 2444127 5% 2056334 95% 1877923 Wz |0
+-020-Jackson / monte cao val W0 iy iams £ monte carlo value | 019 3744078 2708336 1883412 3407884 5% 2117102 95% 1290762 0% D
~-021-Vamey / monte carla vale W0 e o con / monte carlo value | 020 1397633 1225000 1052017 1344689 5% 1105340 95% 2393489 0% 0
- 024-Naly / mente carlo value 8 S0 vamey / monte carlo value | 021 | 2391284 | 1733333 1205049 2181070 5% 1355000 | 95%  |8E070  90% |0
- 025 Smith / monte carle value 800 ST a7 monte carls valus 024 2032685 (5999939 9951841 326404 5% 8733351 95% 5469841 90% |0 |
- D26- Williams  mante carlo val B0 e e i monte carla value D25 3034655 5500002 7477927 3820901 5% | B918737 | 95% 3097836 90z O
027 Naly Smente carla value B0 liams £ monte calo value | 026 033222 7439993 9982143 5790244 Bk 9209363 95% 341912 Wz |0
"""ggf'jactw”“’ monte carlo val §0 g Waly / monte carla value 027 107518 233335 339717 1398989 6% ME1783  95% 2064784 90% O
- 0F- Jackson Raly £ mor U | cef [Dhle  [essel S LA L B L L i A = |-
032 Smith / monte carlo value Kt
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Data Uses
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»>Software has hundreds of data presentation
options

»Histogram—shows program balance

»>“S” curve—usually used for pricing discussions

»>Spreadsheet—can act as the basis of risk
mitigation and operation plans

>Follow-up to be effective, it must be updated
neriodically and risk mitigations must be
nrainstormed with all stakeholders
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Conclusion
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»The use of statistical software to calculate
program cost risk is useful for getting
stakeholder acceptance of the program plan.
And, can act as the basis for designing and
controlling the detail operation plan to ensure
successful completion.
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