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Motivation

LLE. &R FORCE

This is a failed management strategy

Organization downsizes analytical group. Departing
analysts take skill and training elsewhere

Organization downsizes analytical group. Departing
analysts take skill and training elsewhere

/

Organization decides analytical capability.
needs to be reconstituted

People

1y
L

Analytical group recruits, trains, rebuilds
standards, processes, and tools

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

An analytical community requires recruiting, training, tools, standards, and processes.
Building an analytical community requires a sustained strategy and commitment
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Motivation

LLE. &R FORCE

This is a failed management strategy

Organization cuts budget, limiting
sustainment of tools. 2-3 re-plans a year
with dramatically changing budgets

...
cooee®?® ® "\ Planned Budget

Organization invests in
one time effort to put
data online in relational

databases

Online database
sustained and improves
productivity, but no
major new investments

Actual Budget

Investment inTools %

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2003 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

An analytical community requires recruiting, training, tools, standards, and processes.
Building an analytical community requires a sustained strategy and commitment
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Motivation

LLE. &R FORCE

This is a failed management strategy

—+
]

X

This chart shows the history of 17 of 51 cost o

estimating relationship and database development ™
efforts in one commodity area performed by multiple -
organizations. Only 2 of the 51 are sustained today
because of continuous organization, strategy,
leadership, and budget changes. This defeats
continuous improvement of tools and capabilities ¥

This cost estimating tool with a CER library
cost $1M and was designed to improve
productivity. Organization leadership
. changed, and the tool was never used.

This organization was downsized
and staff maintaining tool left.
Total investment >$1M and
productivity degraded

===t

Of 51 efforts during 1968-2013, just 2 still in use with ongoing improvements
Investing in capabilities require sustained strategy and commitment
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The Idea

Unified, long-term cost estimating people, database, technique, tool,
process and training improvement strategy

n Integrates near-term planning with longer-term strategy

n Advocate more systematic, sustained investment to do
best practices right

Breaking Barriers .. Since 1947
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What we WI|| talk about

n Elements of a Cost Estimating Capability Strategy
n Resourcing the strategy

n Tying it together

n Key Points
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Estimating Capability Strategy

n Know your customers and define your products
n Establish your standards and processes

n Establish your tools
n Collect the data
n Build the tools

n Build your team
n Recruit, retain, train, and broaden
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Customer and Products

n Talk to your customers

n Determine questions they want answered

n ldentify the capabilities and products to answer them
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ldentifying Customer and Product

Required
Capability
Planning How much will a new radar Airborne Radar Development Radar cost model
Organization capability cost us to develop? cost estimate

Principles of Airborne Radar, Software . _
Development, Accounting Excel/ACEIT, Risk, Database, Statistics,
StatisticaI7AnaIysis and Data Visualization Software

Training Radar Cost Model
A

Rec T/R = a+Size"b*Power~c*quantityd*material*e

Tools

System

4 Applied Theory

Data Set

Technology

A

Material, processor speed, power, and Non-linear regression techniques

manufacturing technology

Recurring T/R module costs
N/R Dev costs
Radiated power

General Aperture size
Schedule milestone dates

Practices

The specifics of the example are not as important as the thought process linking customer needs to
roducts to the capabilities required to build the products
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Processes

n Establish the Standard

n Ensures Product Satisfies Customer
n Drive Continuous Improvement

n Build Processes that Repeatedly Achieve Standards
n Baselines
n Estimates

n Data Collection

n Methodology Development

n Training

n Automate Processes for Efficiency
n Easiest do with high demand, uniform products
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Each subject element loosely tied to GAO cost guide

LLE. &R FORCE
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Setting Standards for Estimates

www.iceaaonline.com/portland2017

Subject

Grade

Grade Definitions

Element

Sub-element

Grade

Excellent-3

Adequate-2 |Inadequate-1

N/A-0

— Purpose

Personnel

Baseline

Estimate Work Breakdown Structure

Data

Cost Estimate

Point Estimate

Two Approaches for Major Cost Drivers

Use of tools

Completeness

Estimate Inputs

Estimate Outputs

Children sum to parent

Inflation

Budget Comparison Chart

Adaptability to Changes

Parametric Cross-check if not used as primary methodology

Depth (depends on purpose)

Assumptions

Traceability

Risk and Uncertainty (to include schedule as appropriate)

Sensitivity Analysis

Sensibility/Benchmarks

Communicating Results

Each subject broken out into sub-elements

Cost Reporting Plans

Post-Estimate

—

Sets standards entire capability, not individual analysts—
helps detect areas for improvement in process, practices,

tools, training, and recruiting

Breaking Barriers

Each Grade Level Defined for Each Element
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L= Cost Estimating Process

|5TAHT|

1.1 Establish Needs with Stakeholders 1.2 Establish a Program Baseline
— |
OUTPUT
« Plan of Action and Milestonies OUTPUT
= Stakehaolder C{H"rSE_'l'ISUS = Technical Baseline
« Cpst Team Fomation « Ground Rules
« Hisk Areas
1.4 Conduct Risk & Uncertainty Analysis Proceed  Subject Matter Experts

on 1.3 Develop Baseline Cost Estimate
Midcourse
Review
1.5 Verify and Validate Estimate
Subject

OUTPUT Matter Experts
- Life-Cycle Estimate
= Funding Assessment

Proceeq | 1-0 Present & Defend Estimate

Subject
Matter Experts

Graphic from Department of Navy Cost Estimating Guide, 18 Oct 2010
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Risk and Uncertainty

Performed in Parallel [

Objective ] [Sub]ectlve ]

2.4 2.9

Point
Estimate
2.2

Uncertainty
Distributions
2.3

Shows an example of a process for applying
risk and uncertainty to a cost model using

cost influenced by schedule (CISM)

Risk Register
2.7

> Considerations

Special

2.8

. 7
Run t:’ef'la::::y Other Interpret Allol;:r:‘a;z:nd
S'mg':‘m" Correlation | 2 '"f"ﬂces —> Re;‘é"s —| pA Dollars
) 3.3 ) ) 3.6
For Technical Revi Report For Decisi
ar lecnnica eview or Lecision
[ 4.1 J(i RE:';“S __'_)[ 4.2 ]

Figure 1-1 CISM Model Development Flow

B rea Iéraihipfr(g] J(ﬁt ,@‘enrt;y ont a%d gcl%dul‘e‘Risk@noiumergin% H;ndgoﬂ'(JZCSRUH), 12 Mar 2014



. Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017

Continuous Improvement

n All processes should lead to continuous improvement

n Fix your problem areas!

Analyst
Development
Evaluate outcomes
Evaluate versus your goals
and standards

A

Tool

Development

Process
Improvement
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Toolset Paradigm

LLE. &R FORCE

n Establish Data Collection process to ensure

. . well-defined data feeds database
Authoritative Online

Database

n Enforce database to maximize institutional
utility of data

n Leverage estimating process, literature
reviews, and documented heuristics/CERs
to ensure usage/continual improvement

Documented
Heuristics/CER
Repository

n For highly repetitive estimates, establish
standard model with input/outputs, CERs,
standard practices

Standard Model

n Train analysts on processes, databases,
repositories, and standard models

Breaking Barriers .. Since 1947



"“-‘_‘ Presented at the 2017 ICEAA Professional Development & Training Workshop

LLE. &R FORCE

n ldentify Data Fields .
n ldentify Authoritative Data .
Sources .

n Establish and Execute Data
Collection Process

n Stage Data

www.iceaaonline.com/portland2017

Collect the Data

Clean, transform, integrate data
Apply Business Rules
Display of Data

Document Data Source,
Transformation for Users

Metadata Layer

|
ETL :
|

[
|
; |
o
1
"
|
|
|

-,

........

System Operations Layer

|
Data Data Staging Data | Data Logic Data Presentation
Source Extraction = Area Layer Storage | Layer Layer
Layer | Layer Layer
| =
|_
I

Graphic from “Building an Effective Data Warehouse” course, Learning Tree International. Reprinted with permission.
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es (Volume 2)

Data Processing (Volume 3)

Processing
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AFTOC Example

Data Tables

www.iceaaonline.com/portland2017

Data Delivery (Volume 5)

Cubes User Access Methods

CAPRS CAPRS
PDMSS ‘ Data tables
- PDMSS
Data tables $ USER INTERFACES
3 CEMS »  Engine Hours I
g o = i 5 SharePoint (Libraries)
g ) FAS/IPF/EBS Fuel_Daily > Fuol Fic Multi-Metric Standard Reports
= REMIS - Data tables = OLAP
= REMIS > A[:_o%elxélsn AppropyaaaT] ACCOUNT
CAMS-FM <
Appropriations > .
> (G081) M Approp Appropriations A e
onstant Dollar Appropration)
IMDS Data tables i
Constant Dollar CAIG92
GSA Fuel A
GSA Fleet Vehi Constant Dollar CAIGO7
Fuel Cost > Constant Dollar CAPE14
o PAA 5
5 Data table Constant Dollar CAIG92 Bl USER TOOLS
= Engine
S} 65-503 Infl F
Constant Dollar CAIGO7 Novum Organum (xref)
Engine
v A 4 .
= E300Z E300Z_Allocated Constant Dollar CAPE14
I3 [a) ngine
5 =
& E300Z_AllYr ‘
THRMIS - ADII Constant Dollar Indirect
i ADT_Historical | 1 CAIGDa(t:aa:a grfgine
kS ABIDES ABIDESAIllocated = ¥ 9
s oees Indirect EXPORT INTERFACES
’._EL o “ s CAIG92 Weapon System Keystone
- - ———pp; GAFS-R_AIl ted
GAFS-R i ADT_CAESSS ol CAIGO7 Weapon System al SRRB Table
& m o5 PSS
O - CAPE14 Weapon System OsSb PM/BSC
Tng Munition > Tng Munition L MD‘kI)'I
[¢] T Processed ataitasies CAIG92 Engine.
o
S CAS CAIGO7 Engine.
3 TABBS CcDT i CAPEL4 Engine
Munition Inv Daizit s
PEMR (311) GSA FUEL >
SRAN/Org
GCSS-AF OCCR (518) /A I NSET o} =p| SPECIAL REQUESTS
Data Svcs Arosl > Data tables Data Request
} Help Desk
> AFDS 311
=
=
3 DO035K i
COARSMap > SDT =
DO02A/SBSS D40/M40 SBSS Data tables
Distribution i
635th SCOwW Table ‘ Programmatics
| oos
v A A A

T

Data Sources

T

Extraction, Transformation, Load

T

Data Storage

T

Data Presentation
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Establishing Heuristics

LLE. &R FORCE

— SE/PM Head t Ti iSti
/ eadcount over Time n Heuristics are benchmarks to

crosscheck estimates

Headcount

n Usually consist of analogies,
averages, medians, and data
ranges based on programs
drawn from historical

Milestone /Lot

Airframe Manufacturing Hrs/Lb

Authoritative
. * databases
Online d E s
Database 300 = = X
n Document heuristics in
handbooks and periodically
update
16 80%
9 85% . .
- 9002 n Modern data visualization
4 95% tools can potentially allow

handbooks linkage to
continually updated databases
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e Estaplishing Cost Estimating
~ Relationships (CERS)

Table 38: Kev Normalized Electronics Diata

obcorvatone | 08t | Power |aperturs| intsnsity | 7 (7 n Cost Estimating Relationships
(FY188K)| (kW) | (em*2) |(kWIem'2)| po oy developed by rigorous process

Projeet 1 90 | 100 | BT | 1144 1 usually provide results with

Froaet 2 N L . . uncertainty than averages

Froject 3 240 52 B.2 06340 1

Projact 4 ana 7.0 0

Froject 5 AGD 12.0 g0 1.3330 1

Project e | trE | 895 | 18m0 | 0 n Multiple CERs may be developed

Project 7 (L] 21.0 8.2 2.2830 0

Project B 300 25.0 97 2 5770 1 to pOPUIat_e a C(_)St element

Project @ 500 150 0 structure in a single model from

same historical data set

FY$16K = 317.7 * (Intensity02088) * (1 011FFP)

n CERs are documented and
periodically updated in a handbook

a ) available online.
CERs & Cost Element EIectron_igs
Heuristics Structure > CER/Heu_rlstlcs |
Repository n Some of this can be automated
with right tools, but results must

be reviewed and accepted

Examples from draft Cost Estimating Relationship (CER) Handbook Draft, 03 Feb 2017
Naval Center for Cost Analysis
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Risk and
Uncertainty
Handbook

Cost Estimating

Guide

www.iceaaonline.com/portland2017

Establish Best Practice Guides

CER
Development
Handbook

Schedule
Assessment
Guide

Joint Agency
Cost Schedule Risk and Uncertainty

GAO COST ESTIMATING Handbook

AND ASSESSMENT GUIDE

‘z'".gu Practice for Developng and Managing
Japiial Program Costs : . T Wil i, g il iy oy o etk s vt il st ol sl
. - morrliers e = o] of B S e 4ol et Kon map o proEen

-

13 Mk 2014

Cost Estimating Relationship (CER)

Development Handbook

SCHEDULE
ASSESSMENT GUIDE
Bast Practices for Froject Schodules

W

Februayy 3, 2017

n Periodically update as practices evolve

n Best Practices are similar across organizations, collaborate with joint products

n Avoid sensitive information in a general practice guide

n Publish online and widely distribute

Breaking Barriers

Since 1947
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ldentify Tool Suite

n Identify list of tools needed by analysts to

n Develop estimates

n Collect data

n Maintain databases

n Build CER & heuristics

n Ensure each analyst is trained on them and has access to them
n Update list each year

n Use list to identify required training

Breaking Barriers .. Since 1947
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7Y Example Tool Suite
&

Tool Cost/Seat NMCI or ATO
aprmral

Excel Modeling None

Crystal Ball Uncertainty $283 NCCA All

ACEIT Suite Modeling/Schedule/Stats $58 Mixed All

MS Project Proj Planning/Schedule None DoM All

JMP Stats $311 NCCA? Large data set
users

R Stats None SPAWAR All

ERP Acct Data FM&C DoN All (training o/h)

SPIDER Ship installation (retrofit) data SPAWAR SPAWAR (ATO) ITIShips/CT

CADE Acquisition Data 0sD 0SD (ATO) All

VAMOSC O&S Data NCCA NCCA (ATO) All

METEOR Manpower NCCA NCCA (ATO) All

OSCAM Ship/Ship System/Aircraft O&S model NCCA NCCA All (training
required)

JCARD Aviation/missile/propulsion database NCCA/NAVAI NAVAIR (ATO) All

RIAFCAA

IMS Ship database NAVSEA NCCA (ATO) All

EDA Contracts DoD CIO DoD CIO (ATO) CRT

GFM Ship system estimates NAVSEA NCCA (ATO) Ship

DAMIR Acquisition program summary OSD(AT&L) OSD (AT&L) All

Breaking Barriers .. Since 1947
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Survey of Available Resources

n Develop summary document surveying available tools
n Databases
n Heuristics

n CERs

n Standard models

n Best practice handbooks

n Include content from other organizations

n Keep it short!

n Front/Back 1-pager (perhaps separated by databases, handbooks,
tools, etc.)

n Publish online

n Periodically update

Breaking Barriers .. Since 1947
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People

LLE. &R FORCE

Identify required knowledge, traits, and education

Statistics Detail Oriented . _
Recruit and

m

Education Traits Knowledge

Not everyone will have the same education, traits, and knowledge.

Match/Combine skills and personalities for task at hand

Breaking Barriers .. Since 1947
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Deploying People Effectively

LLE. &R FORCE

&

Sets organization goals, vision, strategy.
Key interface with external leaders SESIVP & Deputy

Sets and maintains
common tools, training, Technical Lead
processes, and standards [ELERGEEES

Admin Lead Force multiplier
HR, Finance, support for non-core
(oL {=TadL ML analyst skill sets

Manages workload,

ensures quality, TR A
trains future leaders Division Lead Division Lead .
Location Lead

Task Group Lead Task Group Lead Task Group Lead

Leads task-
focused groups,
trains analysts

Ensures new
Jo'urneyman Jo'urneyman analysts and leaders
are paired with
mentors. Skill mixes
Beginner Beginner encouraged for
cross-pollinization

The details will be different based on tasks and experience levels. The
key is to ensure training, tools, and standards infuse the culture
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Training

LLE. &R FORCE

Manufacturing

Technology
and Processes

Software

Circuit Board CERs
0&S Cost Models

General
Practices

Logistics
* Updated annually

» Analyst roadmap

Electronic « Includes just-in-time

Communications

Training Plan

CER Development
Cost Model Building
Risk and Uncertainty

Modeling

Schedule Analysis

Databases

Data Visualization S/W Institutional
Databases

Cost Estimating
Crystal Ball Databases

Scheduling S/W

Breaking Barriers .. Since 1947



"“-‘_‘ Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017

Resourcing the Strategy

LLE. &R FORCE

Standards

Processes
Databases
CERs
Training

Handbooks

Time (Years)

Capability Tasks

Priority Resource-loaded, time-phased plan that defines
capability investment and estimating resources

Estimates

Breaking Barriers .. Since 1947
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Tying your plan together

LLE. &R FORCE

&

n Know your customer questions

n ldentify your products

n Establish your standards

n Establish your process

n Establish your databases

n Establish your tools

n Recruit your people

n Train your people

n Form alliances outside organization

n Resource your plan

Breaking Barriers .. Since 1947
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Building a Cost Capability

n Success requires

n Sustained investment in capabilities and people over
time,

nWith a strategy, commitment, and culture
nthat is sustained by successive leaders

Breaking Barriers .. Since 1947
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