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Outline

Commercial Applications of Predictive Analytics:
Requirements-Driven Forecasting

Our job is often to fine-tune a predictive capability, process or system by
best applying knowledge to justify key drivers for forecasting.

Regardless of methodology, internally-developed or licensed, the common
objective is creating valid/defensible estimates based on actual historical
data as well as performance parameters.

This paper will examine four commercial case studies where unique
Predictive Analytics methods were implemented to both leverage
proprietary knowledgebases as well as reflect requirements metrics to
create justifiable forecasts.
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Cost Analytics Overview

= Business intelligence (BI) is the set of
techniques and tools for the transformation of raw
data into meaningful and useful information for
business analysis purposes (Wikipedia 2015)

= Predictive Analytics encompasses a variety

of statistical techniques from modeling, machine y S/

learning, and data mining that analyze current and
historical facts to make predictions about future,
or otherwise unknown, events (Wikipedia 2015)

= Predictive Cost Analytics a field of
predictive analytics specifically targeting cost and
schedule estimating for products, projects, on-
going operations, other cost-incurring activities

= PRICE Cost Analytics a prescriptive, targeted
implementation of predictive cost analytics
encompassing a suite of proven processes,
automation software, and predictive models
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Predictive Cost Analytics

Enterprise

---------------------------------------------------------------
““““
2 L3

Customers

Marketing | .__9

Business Units

Sales | “

Predictive

Fraud Detection

!

Analytics

Call Center ||

hC QStI& Excel, R, SAS, Excel Ad Hoc |
TeEcXCr(lel::aEFlggta SPSS, Predictive Cost
’ ’ idMi Models
PLM, Reports .. opaMiner o MO0es

Core Business ||

Presented at the 2018 ICEAA Professional Development & Training

Workshop - www.iceaaonline.com

© 2016 PRICE Systems, LLC All Rights Reserved | Decades of Cost Management Excellence



PRICE ©® Cost Analytics
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PRICE® Cost Analytics - Project Lifecycle View PRICE.
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AUTOMOTIVE CASE STUDY PRICE
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Cost Management Platform — Current
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Detailed Knowledge — Goal State
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JET ENGINE CASE STUDY

{ ‘..-‘ ol -' = '_ _‘\_‘I ...I-.; I_III J
Mission- ] Value Framework (KPP- MOE)
Operational Completed
Context J

Missions,
Scenarios, &
Capabilities Needed

Iterative Cycle

Cost Analysis

\4

y

Risk Analysis

Architecture

e Pezr?;x;:ce Trade-Off Analysis ]
Baseli J
R Schedule
1 Analysis
Modif
Baselinye Analyze Issues ]:

Presented at the 2018 ICEAA Professional Development & Training Workshop - www.iceaaonline.com

=d | Decodes of Cost Manogement Excellence



PRICE Cost Analytics on Engine Parts & Assemblies
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Cost Analytics and Design-Trade Benefits

Cost versus Performance
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AIRCRAFT CASE STUDY:

Notional Derivative Design Process
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Simulation and Modeling Environment PRICE
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Cost Analysis
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SOFTWARE CASE STUDY PRICE.

= Sensor-Software Development data in Excel
— Calibrated Complexity and Productivity Drivers

A B E Fo G H I ) K L M
Normalized Normalized KPP#1 KPP#2 KPP#3 KPP#4 KPP#5
New Code Dev. Time - Dev. Cost - Operational Differentiation Operational Spectral Electromagnetic
Space Sensor/Detector Size - SLOC Language Hours 2013 SUSD Effectiveness  Effectiveness Availability Resolution Intensity
1 Name Software Component (Text) (Number) (Text) (Number) (Number) (Number) (Number) (Number) (Number) (Number)
2 Payload 1 Spectrometer SW 4,459 JavaScript 1,681 $ 77,871 95 96 97 95 94
3 Payload 1 Electro-Static Analyzer SW 9,875 C++ 8,172 S 254,287 95 96 95 94 95
4 Payload 1 Gamma Sensor SW 14,129 Java 12,048 S 357,427 96 97 96 95 96
5 Payload 1 Neutron Sensor SW 14,750 Java 12,257 S 367,696 97 97 08 98 99
6 Payload 1 Radiometer SW 153,824 Adag95 22,642 S 746,347 98 98 99 99 99
7 Payload 2 Spectrometer SW 6,237 JavaScript 3,252 $ 133,449 95 96 95 94 95
8 Payload 2 Electro-Static Analyzer SW 8,032 C++ 4,139 S 185,747 95 95 96 96 97
9 Payload 2 Gamma Sensor SW 12,056 Java 10,214 S 320,078 96 96 95 94 95
29 Payload 7 Gamma Sensor SW 7,495 JavaScript 3,967 S 145,581 95 96 97 97 96
30 Payload 7 Neutron Sensor SW 12,050 C++ 9,413 S 306,413 95 96 97 95 94
31 Payload 8 Radiometer SW 6,132 Python 3,071 S 121,318 95 95 94 93 94
32 Payload 8 Spectrometer SW 9,860 C# 7,679 S 254,287 95 96 95 98 93
33 Payload 9 Electro-Static Analyzer SW 8,176 JavaScript 4327 S 185,747 95 96 97 97 97
34 Payload 9 Gamma Sensor SW 13,146 CH++ 11,943 S 353,178 95 96 95 98 96
35 Payload 10 Neutron Sensor SW 5,451 Python 2,437 S 104,469 95 95 94 97 93
36 Payload 10 Radiometer SW 8,764 Cc# 4,668 S 189,816 95 96 97 95 95

Perform Predictive Analytics to determine method for
fine-tuning software cost drivers as a function of KPPs
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TrueFindings® Visualization PRICE
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4 (x] @mmm Space Sensor/Detector Functional Organizational MNew Code Normalized eIz ansl ) KPP#Z . i 3 Wi MR
| Electro-Static Analyzer SW Name Software Component Complexity | Productivity Size - SLOC BN Dev. Time - IE g Sl HE N (O il tedc] o
) ¥ . ™| 2013 $USD Effectiveness |Effectiveness |Availability |Resolution netic...
» 1 |Payload 1 Electro-Static Analyzer SW  6.13 1.08 9875 Ce+ 8172 254287 95 96 95 94 95 E
2 Payload 2 Electro-Static Analyzer SW  5.82 119 8032 C++ 4139 185746.62 95 95 96 96 97
3 Payload 3 Electro-Static Analyzer SW  5.76 126 12845 Python 112354 337054.3 95 95 96 93 94
4 Payload 4 Electro-Static Analyzer SW  4.99 126 7846 JavaScript 4139 167768 95 a5 96 97 93 |
| Keyword 5 Payload 5 Electro-Static Analyzer SW  7.18 0.99 11358 c# 9192 277811.94 9% 97 96 99 97
Characteristics 6 |Payload6  Electro-Static Analyzer SW  6.19 1.05 10955 C++ 8851 277000.5 95 9% 95 94 94 -
| Language ) S ——
Performance Distribution Finder | Dependency Finder | Curve Finder | MultiCurve Finder | Findings X
. Functional Dependent Variables « Statistics »
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, Organizational pendent Vark- Functional " ‘Functional Chart Type: Box Plot - Observations: 7
Rooductiviy (7) Complexity' Distribution
" Size - SLOC (7) Statistics Data LogNormal Normal Triangular
Normalized .
L Dev. Time - Hours (7) B . Min 4.990
. Normalized 7.052 7.052 Max 7.180
2013 $USD (7) 25% 5.790
KPP#1
[ Operational 73% 6.185
%ge;#tgeness (7) 6552 6.552 - Mean 6.036 6.041 6.036 6117
. Differentiation Median 6.130 6.005 6.036 6132
Fltecivenese (7) =B £ 85th Percentils Mode 4.990 5934 6.036 6180
g " s s b, Percentile (UG)
© Operational EX nomotnt * 2 eoso [ VRS standard Deviati. 05656 0660 0656 0447
Availability (7) 25 > ke i = 0 7 Averagelean .
KPP#4 g £ & = = Coefficient of Va... 0.109 0.109 0.109 0.073
I Spectral s = L S 25th Percentile (LQY
Egﬂg““” @ = 15th Percentile
[ Electromagnetic 5562 5.552 +
Intensity (7)
- Settings
5052 5.052 Whiskers Percentiles: IERGNEEHICE - | | Remove Outliers
L] -
4552 — T 1 4.552 -

= Example Software Development data: Distribution Finder

— Spreadsheet rows become knowledgebase fields for search/filtering
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TrueFindings® Visualization

— -
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Search TrueFindings Database ~ & X | pata (35 rows) s X
- YourSearch ————
i 3 #. %! e #!
Space Functional Organization |New Code Normalized e 1, KPP 2 . i 3, Wi Wi
Name Sensor/Det... | Complexi al Size - SLOC Language Dev. Time - Dev. Cost - Operational | Differentiatio | Operational |Spectral Electromagn
plexity ’ 12013 $USD | Effectiveness | n... Availability |Resolution | etic...
! Payload 1 Spectromet.. 5.94 11 4459 JavaScript 1681 77871 95 96 97 95 94
2 Payload 1 Electro-Sta.. 6.13 1.08 9875 Ce+ 8172 254287 95 9% 95 94 95
3 Payload 1 Gamma Se.. 7.34 0.99 14129 Java 12048 3574269 96 97 96 95 %
4 Payload 1 Neutron Se..  7.54 0.94 14750 Java 12256.8 367696.079.. 97 97 98 98 99 -
¢+ Keyword - Distribution Finder | Dependency Finder Curve Finder | MultiCurve Finder |Findings ¥ X
Characteristics
. Space Sensar/Detector ¢ Regression « || MultiCurve Equation # | Statistics »
‘ f::;‘fa’;e‘?‘?mP““E”‘ N Dependent Varisble:  Functional ~ || Linear Model FunctionalComplexity = 0443 * [KPP#10perationalEffectiveness] + 0468 * [KPP#2| | Regression Table
\ Selected Independent Variables: . .
Per ormanoe KPPl Dependent Variable: Independent Variables: Statistics Value
B Functional . -
gDmDEXIIW(??) 7| Operational FunctionalComplexity KPP#10perationalEf... Multiple R 0972
rganizational i
' Productiity (35) ESS“Z"’E“E“ KPP#2Differentiatio.. R Square 0.945
New Code . i
I Sirm-3l0C @5) 21 Differentiation Adjusted R Square 0.942
! Normalized Effectiveness Standard Error 0.220
Dev. Time - Hours (35) -
Normalized KPp£3 Observations 35.000
|- Dev. Cost- .
2013 3USD (35) Operational
KPP#1 Availability gun:tllonfl
[» Operational " omplexity
Effectiveness (35) KPP#4
KPP#2 Spectral 9 ¥ * Data Anova Table
| Differentiation Resolution . — |deal
Eg?;‘;mess (35) KPP#5 3 Source Sum of Sq... | Degrees o... | Mean Squ... |P-Value F-Statistic
[ Operational i : |
Availabiliy (35) Electrc_)magnetlc - ™ Regression 26913 2 13457 6.291E-021 276.886
KPP&4 Intensity 5 7 - Error 1555 32 0.049
e 35) New Code k] <. Total 28.468 34 0.837
KPP#5 Size - SLOC 2 o -
[ Electromagnetic Normalized S 6 .
Intensity (35) Dev. Cost -
2013 $USD 5 Coefficients Table
Norma_lized Name |Coef‘ﬁci._ |Std. Error ‘tTest ‘P-Value |Upper C...|Lower C..
Dev. Time - Hours A "
Organizational 4 5 6 7 g 9 KPP#10... 0.449 0.053 8522 9.740E-. 0.556 0342 |=
Productivity retual KPP#2D.. 0468 0074 6321 4300E-.. 0.619 0317 | |
Intercept -81.391 4321 -18.838 6.999E-.. -72.591 -90192 ~

= Example Software Development data: Multicurve Finder

— 4th tab-function shows multiple (two or more predictors) regression and tables
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Lessons Learned

Typically, predictive analytics requires painstaking processes for normalizing data
and creating “one-off”, multivariate models to predict outcomes. Tailoring
generic predictive analytics tools to estimate costs and schedules is complicated
and time consuming. It is faster and easier to “calibrate” existing, proven models

that are tested and supported by experts... )
PRICE Cost Analytics

— Specifically designed to predict costs
and schedules

— Integrated tools combine to speed the
process and lower the cost to predict
costs and schedules

— Proven, reusable cost models that
capture the common cost drivers of

like-items to be estimated
G — PRICE subject matter experts know the

process, and are available to help you

along the way
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