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« Common gaps: scope, maturity, technical detail, ’P
requirements o

* Pressure to deliver credible estimates anyway in what seem
like impossible timelines

* Helps leadership evaluate resource requirements at

milestones and other important decision points : /P
» Basis for establishing and defending budgets and drives ‘
affordability analysis .

* Integral to determining and communicating a realistic view
of likely cost and schedule outcomes

* Used to plan the work necessary to develop, produce, i
operate, maintain, and dispose of a program
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Ambiguity s Not the Enemy! L =

* Early estimates shape major decisions and can sometimes be the most impactful tools available

* Starting from nothing forces the IPT to review all aspects of the estimate, rather than having blinders for
only certain cost areas

* Understand the difference between what is unknown and what has been unexamined

Your audience, what you Cost assessment steps are iterative The confidence in the Documentation and presentation make or
are estimating, and why and can be accomplished in varying point or range of the break a cost estimating decision outcome
you are estimating it are order or concurrently estimate is crucial to

of the utmost importance the decision maker

Determine Identify
Dﬁfne the ground e
e estimating rules and Conduct sensitivity P t Undate th
Define the Develop the program structure assumptions analysis Document resen paate the

: ' iyl estimate to estimate to
esﬂ:nglsees estlrr:r}mg ) e stlilr-:'?ate management reflect actual

purp P Obtain Develop the point estimate Conduct risk and for approval costs/changes
the and compare it to an uncertainty analysis

data independent cost estimate

Analysis, presentation, and updating the estimate steps can lead to repeating previous assessment steps.

Source: GAO. | GAO-20-195G

Regardless of data availability or estimate timeline, we can lean on basic steps from the GAO cost estimating guide:
Establish the basics, gather data / assumptions, perform risk / uncertainty analysis, and communicate results
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* Perhaps dodging questions,providing unclear answers,
or flat out ghosting us...

e Get smart on program-specific terminology to
hone ability to understand context

* Ask the right clarifying and follow-up questions
(come prepared with a list!)

e Listen for what is not being said and be critical of
overly positive statements

; CUANTSCH...
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Example - Defining the Program ‘ i

From: worldwide.pitbull@spaceforce.mil
To: Worldwide.Workflow@spaceforce.mil
Subject: I’'m tryin’ to keep it wealthy, that’s for real

It’s Mr. 305 checkin’ in for the remix... and this is how we gon’ do it:

* They can’t, they won’t, they never will stop the party. (Don’t stop the party!)

-> Since we’re never stopping, this program must be in sustainment

Reach for the stars, and if you don’t grab them, at least you’ll fall on top of the world
-> Space capability, and need to reach at least LEO satellites, if not GEO satellites

We’re running this tonight on the floor. Brazil, Morocco, London to Ibiza. Straight to LA, New York, Vegas to Africa
-> There are at least 8 sites, maybe more

This is the last 20 dollars | got, But I’'ma have a good time ballin’ tonight
-> The budget for this program is small, and the PM plans to burn HOT

Respectfully,

M. Weorkdwide

E: worldwide.pitbull@spaceforce.mil
P: (305) 305-3050

Conclusion: this is a network communication program that has reached Milestone C with 8+ sites globally that must
be able to communicate with LEO satellites and is critically underfunded for Operating and Support costs.
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Improving Fidelity with Smart Assumptions_ .

®* Where there are gaps, fill with assumptions!

* |dentify what is included and what is not included —
sometimes the latter is easier!

® Using a standardized work breakdown structure, trace
elements back to individual cost elements

* Small changes may have bigger impacts than expected —
focus efforts on higher sensitivity elements

Update assumptions over time as clarity improves -
Identify key gaps to improve upon and establish a
plan with the IPT for the next update

: CQUANTSCH...
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Example — Bounding the Estimate

Mr. Worldwide's Project - O&S CES

1.1 Operations Manpower
1.3 Other Unit-Level Manpower

“‘We at the hotel, motel HOLIDAY INN!
We at the hotel, motel HOLIDAY INN!”

2.3 Support Services
2.4 Temporary Duty Travel

|

3.1 Consumables
3.2 Depot-Level Reparables
3.3 Intermediate Maintenance (External to Unit-Level)

icommobe
2 Depoteve neparabies
55 intermediate Wainenance Extemalto Unclevel
5 T Depot vamenanee 4

3.4 Depot Maintenance

<21 5ystem-spec

4.2 Support Equipment Replacement Repair

“'m a Genius
| mean brilliant
The streets are what schooled
Him and made him slicker”
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4.3 Sustaining Systems/Engineering
4.4 Program Management

4.5 Data and Technical Publications
4.6 Simulator Operations and Repair
4.7 Other Sustaining Support

“‘Swing your partner round-and-round,
end of the night it’s goin’ down. One
more shot, another round
End of the night, it's goin' down.”

i
| |

5.1 Hardware Modifications

.. 2.2 Software Modifications

£ ..

Refer to the MIL-STD-881F for a standard WBS that fits your program’s needs best; Provides uniformity in definition and consistency of
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Mr. Worldwide's Project - O&S CES Methodology
LountievelMapower |
72

pountopentions | ]
* Proceed with available information and identify the foMaintenance [
. . . Est Number of UDLMs caused by parties per year * Cost per UDLM from BLUBBER
areas where higher-level assistance is needed pmgramcontraMues
. : i - aUi
Mgyl Eleie e FITS el O Ssisie 102 - BUERhes OF ™ .2 5upportEqipment Replcement hepir[upporequlpment actualsrom BLUBGE rgga
direction from external organizations, acquisition authorities, etc. 22

Document decisions Or questions to be addressed With Ieadership Analogyto BLUBBERPMactuaIs*150%scalingfactorforpartyplanningcommittee

. . . Hours per Tech Order * est. number of Tech Orders and Party Inviations
Obtain buy-in from stakeholders on areas of improvement and

strategies to increase fidelity of the estimate 7222
#of agile teams * # FTEs per team * FBLR from BLUBBER sustainment proposal

* Utilize techniques for building estimates with limited
. . 7
data to fill gaps where possible
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Techniques to Build Estimates with Limited Data -

 For quick turn estimates with scarce data, we have a few different options:

* Parametric Estimating: look to historical data bases, if access is existing or can be quickly granted
* Engineering build-up: if we truly have nothing else, but if our teams are already stumped for data, will we be able to

get answers?
* Analogy: gives us a basis to start from, your best friend when there is lacking data for your own program

\GCE Pedigree | ! |
CSDR (Cost and SW Data Reporting) Detailed WBS Actuals w Hours/$ and Paired Technical Scope |All detailed inputs can be assessed and scaled for
Inputs appropriate reasons (technical, scope, programmatic,
size, complexity)
IPMDAR (EVM) Similar to CSDR, WBS based cost data, but tailored for EVM | All detailed inputs can be assessed and scaled for
vice Cost Analysis appropriate reasons (technical, scope, programmatic,
size, complexity)

Contract Invoices Sometimes Useful, but not typically reported by Scope Based |Available inputs can be assessed and scaled for
WBS appropriate reasons (technical, scope, programmatic,
size, complexity)
Historical Obligation Actuals - CCAR &  |High level actuals by CLIN, paired with best understanding |High level analogous costs can be scaled for
size, complexity)
Proposal Data from Completed Efforts |Must verify proposal data tracks to Final Actual Obligations |Available inputs can be assessed and scaled for
in CCAR/EDA/Ctr Mod Docs; Asssists in allowing more appropriate reasons (technical, scope, programmatic,
granularity in scaling actuals size, complexity)
Proposal Data from Incomplete Efforts  |Risky - efforts are incomplete, proposals are not actuals Available inputs can be assessed and scaled for
appropriate reasons (technical, scope, programmatic,
size, complexity)

Engineering Team Assessment of Reflects informed experience by EN team, but should still be
FTE/Duration validated by historical actuals even if at a high level
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What the IPT Says: What they Mean:

“Not worth the back of my mind, but to understand the We have historical actuals available (albeit not the best data
future, we have to go back in time WOQOOQ!” it seems...). We can use an analogy

“Me not working hard? Yeah right, picture that with a Sounds like we’ll have some special imaging and
Kodak!” reconnaissance equipment as well.

Do we know what our refresh cycle looks like?

Our refresh schedule isn’t aggressive. We'll focus on
analogous data points with longer MTBF rates

‘Let the time, time pass 'cause we're never getting old”

What about product lifecycle?

“It’s going down, I'm yelling TIMBERRRRR. You better There will be disposition/disposal involved. We'll include

move, you better dance!” additional costs for that

. CQUANTSCH...
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Bolstering Risk and Uncertainty Analysis

* |dentify technical, schedule, and programmatic risks
® Use uncertainty to inform confidence levels

pont | pomt | i
Distribution Estimate " 5% Distributic Estimate i

Position Position
Coaromal ow | oo |
Lognormal Med .
Cogroma tign 0 (3
Lognormal Enigh** | Median | %

Normal Med 1

Norm,

Wet

ial ef

* How old is the data? 1ot

®* How analogous is data received from another program?
®* Does the program seem overly optimistic about costs?

>rmal Low
;m High ( _—
—————
Weibull Low Uniform High Lt
Weibull Med Uniform High
Weibull High (15%) Uniform High
|
.0 (752 Uniform EHigh Lef

1 Uniform EHigh

[Uniform Exigh Rigl

Beta Low Left

Beta Low Rig

Beta Med Lelt

Beta Med

Beta Med Right
7
Beta High Left

Beta High
Beta High Right

Follow recommendations for risk and uncertainty analysis outlined in JA CSRUH and, when in doubt, utilize aptly-
named Table of Last Resort Bounds for Subjective Distributions

o WUANTZUH.....
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“30,000 people in here know me?
80,000 people in London, Wembly.
90,000 people in Morocco”

“I knew my rent was gon’ be late “A Billion’s a

about a week ago. | worked my new Million”
butt off, I still can’t pay it though”

Incurred unexpected
expenses in the past...
maybe | should tack on a
Lognormal medium to
pad some risk $

15
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®* Helps evaluate feasibility, make strategic choices and allocate
resources optimally

®* Helps manage their expectations and prevent surprise down . ;
the road <

aves

(4 ! T "II
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® Visualizing ranges and confidence P
==

* Highlighting risk assessment

® Focus on 2-3 cost drivers ; i - - ; m
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Example — Achieving Success in Briefs to Manageme
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Key Programmatic Notes & Technical Assumpti_

Overall Contracting Strategy
* Lacking explicit program requirements, which will be developed along with success criteria for
upcoming RFP for first sustainment contract award
* Upgrade schedule developed with insights from highly analogous programs
Hardware / Software
* Largely Commercial-off-the-Shelf (COTS) with long MTBF rates — manufacturer recommendation is 4
years, but similar equipment from analogous program
* Significant complexity, senior/subject matter expert (SME) skill mix required on unique components
* Software upgrades and modifications will be addressed through an agile-like approach, assuming 4
teams of roughly equivalent size to start
Sustaining Engineering / Studies
* Assuming one tiger team of experts in near term to establish detailed LCSP and sustainment strategy
Scope does not include
* System specific training for operators — training will be added to enterprise operator course managed
by Delta 305

7 (uantscn

Methodology / Technical Baseline

Mr. Worldwide's Project - 0&S CES Methodology

|Analogy with BLUBBER program * stadium-size scaling factor to account for party time

5.1 Hardware Modifications /Analogy from BLUBBER program for HW upgrade costs and refresh timelines
5.2 Software Modifications # of agile teams * # FTEs per team * FBLR from BLUBBER sustainment proposal

racre * mat 130%scaling

*  Primary program utilized in
Analogies was the BLUBBER
whale communication
network program since it
entered Milestone C a year
ago and has similar HW in use

* Limited understanding of
sustainment capabilities
currently, due to transition to
Milestone C— IPT has been
stood up to develop detailed
requirements for upcoming
CLS contract

Guantsch...

Risk / Sensitivity Analysis

Sensitivity Analysis of Major Drivers (TY$B Obs)

Risk Distribution of Sustainment Costs
) 15th/85th Probabil

If you communicate clearly assumptions taken along with impacts and present a coordinated action plan to fill gaps in

“Yaba Daba

the future, you too can expect to hear praise like this from your team!

17
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* Where there are gaps, fill with assumptions!

* |dentify technical, schedule, and programmatic risks
* Use uncertainty to inform confidence levels

CUANTSCH...
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Embrace uncertainty early

Be ready when the details finally arrive
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®*  GAO Cost Estimating Guide (Mar 2020) - https://www.gao.gov/assets/d20195G.pdf

®* DoD O&S Cost Estimating Guide (Feb 2025) - https://www.cape.osd.mil/files/otherGuides/OS_Cost_Estimating_Guide 2025.pdf
*  MIL-STD-881F (May 2022) - https://quicksearch.dla.mil/gsDocDetails.aspx?ident_number=36026
* Joint Agency Cost Schedule Risk and Uncertainty Handbook (Mar 2014)

*  Pitbull, “Fireball (Feat. John Ryan).”Globalization, 2014.

*  Pitbull, Neyo, “Time of Our Lives.” Globalization, 2014.

*  Pitbull, “Timber (feat. Kesha).” Meltdown, 2013.

*  Pitbull, “Back in Time.” Global Warming, 2012.

*  Pitbull, “Don’t Stop the Party (feat. TIR).” Globalization, 2012.

*  Pitbull, “Feel this Moment (feat. Christina Aguilera).” Global Warming, 2012

* Pitbull, “Give Me Everything Tonight (feat. Nayer).” Planet Pit, 2011.

*  Pitbull, “International Love (feat. Chris Brown).” Planet Pit, 2011.

*  Pitbull, “Rain Over Me. (feat. Marc-Anthony).” Planet Pit, 2011.

*  Pitbull, “Hey Baby (Drop it to the Floor) [Feat. T-Pain].” Planet Pit, 2010.

*  Pitbull, “Hotel Room Service.” Pitbull Starring in Rebelution, 2009.

*  Pitbull, “I Know You Want Me (Calle Ocho).” Pitbull Starring in Rebelution, 2009

* Enrique Iglesias, “I like It (feat. Pitbull).” Euphoria, 2010.

* Jennifer Lopez, “On the Floor (feat Pitbull).” Love?, 2011.

®* Usher, “DJ Got us Fallin’ in Love (feat. Pitbull).” Versus, 2010.
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