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Motivation

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

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

Organization decides analytical capability 
needs to be reconstituted

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

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

This is a failed management strategy
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Motivation

This is a failed management strategy

Organization invests in 
one time effort to put 

data online in relational 
databases

Online database 
sustained and improves 

productivity, but no 
major new investments

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

with dramatically changing budgets

Planned Budget

Actual Budget

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

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

This is a failed management strategy

This chart shows the history of 17 of 51 cost 
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
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The Idea

n Integrates near-term planning with longer-term strategy

n Advocate more systematic, sustained investment to do 
best practices right
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What we will 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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Key Elements of Cost 
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 Identify the capabilities and products to answer them
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Identifying Customer and Product

Planning 
Organization

How much will a new radar 
capability cost us to develop?

Airborne Radar Development 
cost estimate

Recurring T/R module costs
N/R Dev costs 
Radiated power
Aperture size
Schedule milestone dates

Material, processor speed, power, and 
manufacturing technology 

Non-linear regression techniques

Excel/ACEIT, Risk, Database, Statistics, 
and Data Visualization Software

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

Rec T/R = a+Size^b*Power^c*quantity^d*material^e

Radar cost model

Principles of Airborne Radar, Software 
Development, Accounting

Statistical Analysis
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Establish your Standards and 
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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Setting Standards for Estimates

Grade
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
Cost Reporting Plans
Post-Estimate

Grade DefinitionsSubject
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Each Grade Level Defined for Each Element
Sets standards entire capability, not individual analysts—
helps detect areas for improvement in process, practices, 

tools, training, and recruiting
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Example Process
Cost Estimating Process

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

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

cost influenced by schedule (CISM)

Graphic from Joint Agency Cost and Schedule Risk and Uncertainty Handbook (JA CSRUH), 12 Mar 2014
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Continuous Improvement

n All processes should lead to continuous improvement

n Fix your problem areas!

Evaluate outcomes 
versus your goals 
and standards
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Toolset Paradigm

n Establish Data Collection process to ensure 
well-defined data feeds 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

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

n Train analysts on processes, databases, 
repositories, and standard models
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Collect the Data
n Identify Data Fields
n Identify Authoritative Data 

Sources
n Establish and Execute Data 

Collection Process
n Stage Data

• Clean, transform, integrate data
• Apply Business Rules
• Display of Data
• Document Data Source, 

Transformation for Users

Graphic from “Building an Effective Data Warehouse” course, Learning Tree International. Reprinted with permission.
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AFTOC Example
Data Sources (Volume 2) Data Processing (Volume 3)
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Data Sources Extraction, Transformation, Load Data Storage Data Presentation
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Establishing Heuristics 

n Heuristics are benchmarks to 
crosscheck estimates

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

n Document heuristics in 
handbooks and periodically 
update

n Modern data visualization 
tools can potentially allow 
handbooks linkage to 
continually updated databases

T1 Hrs/Lb Unit Learning Curve
16 80%
9 85%
6 90%
4 95%
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Establishing Cost Estimating 
Relationships (CERs) 

n Cost Estimating Relationships 
developed by rigorous process 
usually provide results with 
uncertainty than averages

n Multiple CERs may be developed 
to populate a cost element 
structure in a single model from 
same historical data set

n CERs are documented and 
periodically updated in a handbook 
available online. 

n Some of this can be automated 
with right tools, but results must 
be reviewed and accepted

Electronics 
CER/Heuristics 

Repository

CERs &
Heuristics 

Cost Element 
Structure

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

FY$16K = 317.7 * (Intensity0.9088) * (1.011FFP)
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Establish Best Practice Guides

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
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Identify 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
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Example Tool Suite
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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
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People

Education Traits Knowledge

Identify required knowledge, traits, and education

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

Match/Combine skills and personalities for task at hand

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



B r e a k i n g  B a r r i e r s  …  S i n c e  1 9 4 7

Deploying People Effectively

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

Sets and maintains 
common tools, training, 
processes, and standards

Force multiplier 
support for non-core 
analyst skill sets

Manages workload, 
ensures quality, 
trains future leaders

Leads task-
focused groups, 
trains analysts

Ensures new 
analysts and leaders 
are paired with 
mentors. Skill mixes 
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

Training Plan

• Updated annually
• Analyst roadmap
• Includes just-in-time
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Resourcing the Strategy

Capability Tasks

+

+

=

Resource-loaded, time-phased plan that defines 
capability investment and estimating resources
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Tying your plan together

n Know your customer questions
n Identify 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
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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 

n that is sustained by successive leaders
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