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Agenda

• Introduction

• Historical Prospective on Cost Estimation

• Data Driven Estimation and its Importance in the current 
economic client

• Pilot Case Studies

– Software Data Collection

– Automotive Data Collection and Analysis

• Lessons Learned

2

Presented at the 2013 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



Optimize tomorrow today.TM

Introduction

• Cost estimation in the Aerospace and Defense world emerged 
as a necessary around the time of World War II

• All sorts of mathematical and experiential models have been 
applied to the problem with varying degrees of success

• More and more organizations are pushing for models tuned to 
their specific data and experience

• Many of these organizations lack the infrastructure, processes 
and tools to collect and analyze project data efficiently

• This paper presents two pilot projects (both on-going) to inject 
data driven estimation into two very different organizations.
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Historical Perspective

• General H.H. “Hap” Arnold at the end of WWII

“During the war, the Army, Army Air Forces, and the Navy have 
made unprecedented use of scientific and industrial resources.  
The conclusion is inescapable that we have not yet established 
the balance necessary to insure the continuation of teamwork 
among the military, other government agencies, industry, and 
the universities.  Scientific planning must be years in advance 

of the actual research and development work.”

• Leaders took this to heart – state of the art weapons systems are 
necessary to ensure military superiority

• Beginning of period of time during which the Department of Defense 
(DOD) is plagued with issues surrounding cost!
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Historical Perspective
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Data Driven Estimation

• Not a new idea – just a new focus on what’s behind an estimate

• Regardless of estimating methodology – a data driven approach lends 
a sense of credibility and defendability to any estimate

• A ‘data-driven’ estimate may be…..

– Based on data from analogous systems

– Based on a model using analogous systems to determine model 
inputs

– Based on a model calibrated to historical data

• A ‘data-driven’ estimate must be 

– Transparent as to what data was used

– Clear about how that data was used
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Two Case Study Pilots

• Software data collection and analysis to support more defendable
estimate

– Army Program Executive Office for Simulation, Training, and 
Instrumentation (PEO STRI)

– No data collection processes in place

– Pilot involves one large, complex program – two contractors – one 
does primarily development, one primarily integration

• Data collection and analysis to support more informed decisions for an 
automotive manufacturer

– Low volume auto maker

– Collecting tons of cost and technical data at the part level

– Need processes and tools to make sense of that data and mine it 
into usable form

– Pilot involves about 100 cars of 9 different models
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Software Pilot - Motivation

• PEO STRI personnel take their mission of delivering 
training to the warfighter seriously and intend to deliver 
best of breed solutions.

• Estimates presented to the Office of the Deputy 
Assistant Secretary of Defense for Cost and Economics 
(ODASA-CE) are met with the question “Where’s the 
data that supports this estimate?”

• Unsatisfactory responses inspire large risk margins 
resulting in less budget available to the program

• Furthermore, without insight into projected costs for 
specific capabilities, it is difficult to make trade-offs to 
accomplish reduced costs

• PEO STRI wants to establish a consistent, repeatable 
process to collect cost and technical data for each 
capability they develop in their programs
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Software Pilot – Implementation and Process

• Lots of collaboration between PEO STRI personnel, contractors and 
the PRICE team resulting in…..

– Integrated Product Team (IPT) developed

– Data Item Dictionary created to define….

• What data to collect

• How often to collect it

• How to align project specific data to more general categories 
(across multiple contractors)

– Requirement added to Contract Deliverable Requirements List 
(CDRL) making data collection a contractor requirement

– Creation of automated code counting tools by wrapping USC’s 
Code Counting tool with Excel

– Software Resource Report (SRR) developed to align with output of
code counting tool and automate mapping processes
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Software Pilot – Software Resource Report
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Software Pilot – Progress to Date

• Data collection occurs every 10 weeks.

• The first iteration was a thrown away

– Automation failures in the contractor configuration

– Uncertainty of some data definitions

– Additional discussions required by IPT to iron out questions and
uncertainties

• Three successful iterations have occurred since then – each resulting 
in slight refinement to the process, DID and/or SRR

• Some practice calibration exercises have led to additional changes to 
data collection process and the DID

• Current focus is on determination of best long term strategy for storage 
of this data so it can be accessed and analyzed on a per capability 
basis
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Software Pilot – Lessons Learned
• Entire team needs to understand motivation for data collection

– Alleviate contractor concern about being ‘measured’

– Facilitate determination of data collection targets

– Need buy in from the data collectors

• Automation is key to success

– Creates consistency

– Creates efficiency

– Reduces impact on contractors

– Promotes harmony

• Communication and teamwork are paramount 

• Flexibility necessary from both the contractors and PEO STRI 

– Not everything is possible or practical

– Compromises are sometimes necessary
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Automotive Pilot - Motivation

• Auto manufacturer makes low volume luxury cars and has 
a vast quantity of cost and technical data for each 
automobile at the part level.

• This data is collected by various systems and is stored in 
various files and formats

• The auto manufacturer is currently unable to predict the 
cost of an a new or modified vehicle until about two 
months before the first one rolls out of the plant

• They would like to be able to predict at concept what the 
cost of the new or modified automobile will be using a 
question based estimating approach
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Automotive Pilot – Implementation and Process

• Initial meetings with customer were necessary to understand their 
mission and identify sources of potential data

• Best potential cost drivers were identified to be the feature codes 
associated with each individual vehicle

• The sub assembly level was identified as the level for analysis (e.g the 
seat, dashboard, center console)

• Automation was created to 

– Align cost and part information at the sub-assembly level

– Align costs with feature codes

– Add visualization capabilities
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Data collection and visualization
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Automotive Pilot – Progress to Date

• One sub-assembly was identified for the pilot analysis and data for 100 
vehicles was collected

– Automation was applied to extract cost and part information for 
each vehicle into a single file.

– Each sub-assembly has a finite number of possible feature codes 
associated with it

– Each of these needed to be identified and searched for in the 
individual files associated with the vehicle Identification 
Number(VIN).  Automation was applied to create mappings 
between feature codes and costs.

• Data mining techniques were used to identify likely trends

• Regression techniques are currently being applied to create the CERs 
underlying the question based estimating process

• Further automation and process change being considered to align the 
disparate data collection systems in the plant.
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Data Analysis
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Auto Pilot – Lessons Learned

• Automation certainly key to success 

– First pass of data mining was done virtually manually.  
Addition of automation pares a weeks worth of work 
down to seconds.

• Communication

– Understand the mission of the data collection project

– Understand the lexicon of the customer

• Analysis of large quantities of data requires visualization 
and data mining capabilities.  Tools such as Rapid-Miner, 
R and Excel are essential

• For data driven estimating – quality of data is more 
important than quantity – too much data can create noise 
and misleading results

• Flexibility
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Conclusions

• The need for data driven estimation is driving many organizations in 
Aerospace and Defense and industry in general to look for new ways 
to collect and use data

• Data driven estimation is really nothing new – we have been using 
data (real or experiential)  to justify our estimates forever.  The new 
requirement is transparency and openness about the data and how it 
is being used.

• To support this effort organizations may need to establish formal 
processes for collecting their project data.  

• When doing this it is important to understand the importance of 

– Communication

– Automation

– Flexibility

– Buy in across all the stakeholders
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Questions
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Backup Slides
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