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Problem Statement

• The burden of proof is on the analyst

• Overspends remain a major organisational issue

• A lot of models remain rubbish-in, rubbish-out

Why do we need to expand our 
verification options?
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This Presentation

• Identify public data to assist validation

• Measure the data properly

• Convert measurements to actionable intelligence

How this will help you…
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Validation Definition

• The model is a good predictor of costs
• Estimating system policies and procedures are 

established and enforced
• Key personnel have proper experience and are 

adequately trained. 

Validation is the process, or act, of demonstrating the 
complex model’s ability to function as a credible 
estimating tool. Validation ensures: 1

1 Parametric Estimating Handbook (2008). International Society of Parametric Analysts 
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Theory Overview
Using Public Data
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If your bottom up 
estimates are 70% 
accurate. That means there 
they are 30% inaccurate. 
If parametric estimates are 
85% accurate and show a 
similar prediction, the 
combined accuracy is now 
95.5%. 
Add a comparative 
estimate with 60% 
accuracy that also supports 
our answer and our 
combined accuracy is now 
98.2%. 
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Multiple Estimating Methods
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There is a hierarchy of 
data that we look for 
when producing 
estimates.
The best quality data 
is shown nearer the 
middle of the circle, 
however we usually 
gather as much as 
possible.
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Finding Data
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Data pivoting allows 
us to check for errors 
by re-using 
assumptions 
throughout multiple 
projects. 
By maintaining a set 
of core assumptions, 
but varying project 
based inputs; we can 
identify potential 
errors. 
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Data Pivoting
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UAV Example
Validation Example
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If we have a 
parametric 
estimate, we 
are required 
to estimate 
inputs that 
have high 
uncertainty
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Parametric Estimate
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The US Department of 
Defence publishes 
some very detailed 
cost information that 
we can use as a 
comparative estimate
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US Procurement Reports
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Whilst we 
need to 
adjust for 
labour rates, 
currency, 
inflation & 
quantities –
the upside is 
the sheer 
depth of data 
available in 
the US 
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US Procurement Reports
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Again, if we 
adjust our 
models for the 
same settings, 
we can compare 
to a similar UK 
system. However, 
the level of detail 
here is generally 
lower
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UK NAO Reports
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Where the UK does 
offer more 
information than 
the US is that 
private company 
financial statements 
are freely available.
In this instance, a 
joint-venture 
company carried 
out the contract. So 
the project revenue 
& company revenue 
are the same. 
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UK Financial Statements
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UK Financial Statements

Usually, the notes to the accounts show the labour costs which 
further allows us to cross-reference labour / material split 
assumptions 
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Labour Rates Example

Financial Statements provide many of the inputs we need to calculate 
labour rates. However, we still need to make assumptions about other 
inputs. We can measure the standard deviation of the errors to show how 
good our assumptions really are.
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Even if the top-level 
results of our data 
pivoting appear 
correct, we may dig 
into deeper analysis 
to cross-reference 
assumptions. The 
split between 
labour and 
materials is very 
useful and informs 
our ‘value added 
ratio’
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Labour / Material Split
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Metrics
Using data in innovative ways
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The Jobs-to-be-done 
Framework
This framework from Clayton Christensen provides a framework for the 
parameters we measure in order to quantify value
“ Customers aren’t interested in buying products or services per se. They 
have problems they want to solve and goals they want to achieve. These are 
jobs they want to do ” 3

What job is this 
customer trying to 

get done

What is the system 
the customer uses 
to get the job done

What is the 
weakest part of 

that System?

3 The Innovator’s Solution (2003). Clayton Christensen
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The Jobs-to-be-done 
Framework

Transport for 
London (TfL) is 
investing in several 
major projects 
including HS2, 
Crossrail & Northern 
Line Extension

What job are they 
trying to get done?
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Added Value
 Finished Goods
 Software as a Service
 Raw Materials
 Capability Enhancement

Overheads
 Project Management
 Training
 Certification
 Design Engineering

Waste
 Rework
 Inefficient Yields
 Emergency Maintaince
 Risk
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Value Add Ratio
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COSYSMO

The Constructive Systems Engineering Cost Model (COSYSMO) is a 
method of quantifying system size and complexity, it was developed by 
Ricardo Valerdi
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We have first determined the correlation between the 
average profit of the company for the last years and the win
of a major contract, using Pearson product-moment 
correlation coefficient: 

Then we have made a prediction model to determine the probability 
for a company with certain profit margin to win the major contract 
using the least squares normal equation: 

Where:
C is the model coefficients vector, 
X is the data matrix and 
Y is the result vector.
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We have obtained the following 
probabilities: 
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Interpretation Issues
The challenge of how to read your data!
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Parametric Estimate: 
‘Development’
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Aligning Terminology

Department of Defense: 
“RDTE”

Ministry of Defence: 
“Concept, Assessment, 
Demonstration”
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Interpreting Terminology

If parametric algorithms are based on a database of actual historical data. 
What should we assume about the results for a bid? 
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We use terms 
like ‘risk’ but 
‘risk’ is not a 
category you 
will find on a 
company 
balance 
sheet.
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Gaps in the data
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Most people in our 
organisations do not 
think probabilistically! 
Some people even 
object to it!
At best, most people 
have three 
understandings of 
probabilistic results: 
“it will happen, it 
won’t happen, it 
might”
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Explaining the Results
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Summary

• Be able to identify sources public data to assist 
validation and improve your estimates

• Use measures such as data pivoting, the jobs-to-be-
done framework, COSYSMO and ‘Value Added 
Ratio’ to convert data to actionable intelligence

• Anticipate some of the interpretation challenges 
you will encounter when you practice these skills

Using the lessons in this presentation, 
you should
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