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(#ID-TBC) Project Analytics for
the 21st Century

Arrow, JAMES - FRICS DRMP

Economists predict that the Fourth Industrial Revolution is set to cause fundamental disruption. Within
the Engineering and Construction sector, a proliferation of data streams promises to provide new levels
of diagnostic and predictive insight, both increasing efficiency and improving the likelihood of successful
project delivery. However, the construction and engineering sector is notoriously slow to adopt new
technology. Professionals in our industry must actively work to raise their levels of digital maturity if
they are to maintain a competitive edge. During this presentation, we shall explore how Al can drive
digital disruption including the skills and knowledge AACE International members should develop so

they may exploit Total Cost Management Analytics.
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In the new world, it
is not the big fish
which eats the
small fish, it’s the

fast fish which eats
th v fish

Digital
Power & Influenge in the Modern Era
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Ten years ago, Amazon was working hard
to become more than an online bookstore,
Facebook was three years old and the
iPhone was only a few months old.

Now, there’s no ignoring the growing
significance of technology.
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https://commons.wikimedia.org/w/index.php?curid=7423701
https://commons.wikimedia.org/wiki/File:Ford_assembly_line_-_1913.jpg#/media/File:Ford_assembly_line_-_1913.jpg
https://www.flickr.com/photos/spenceyc/7481166880
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Digital
olggy driving economic advantage

Techn
Advantage

DIGITAL CAPABILITY

LEADERSHIP CAPABILITY

WiwaSCEI O Pe  Source: Capgemini 2013, Digital Beyond the Hype beyond-the-hype
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https://www.rhumbix.com/
https://www.kwant.ai/
https://www.triaxtec.com/
https://www.nplan.io/
https://www.smartvid.io/
https://www.indus.ai/

2 Presentatio James Arrow Project Analytics 19/10/2019
para el siglo 21

Gartner Hype Cycle for
Emerging Technologies, 2019

¢ Cutting through the Al hype;

within 2 to 5 years, computer
vision, loT platforms and
advanced analytics will have an
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Mathematical Modeling
for Project Control
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Playingwith
Building the case for ’:Big Data”

Predictinn

@ The Law of Large Numbers

probability predicts the outcome

happen but, with the right data,
the likelihood of future events
\ can be calculated

® Since we have been able to bette

understand probability, there have -

wn work) [CCBY-5A 2.5
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© the more a game is played, the better mathematical
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been huge advances in science.

By Unknown - Public Domain,
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http://www.indiana.edu/~hmathmod/modelmodel.html
https://en.wikipedia.org/wiki/Mathematical_model
https://creativecommons.org/licenses/by-sa/2.5
https://commons.wikimedia.org/w/index.php?curid=8634532

2 Presentatio James Arrow Project Analytics

para el siglo 21

Typical QRA

'I'hoeconventional CRA (Cost Risk Analysis) Distribution Curve
Contingency will depend on the company’s
or project’s required Confidence Level or
Risk Appetite (sometimes set at P50, P70
or, for example, P80 as shown here).

In some cases, a Management Reserve
may be withheld at P90. The delta, from
P80 to P90 in this example, is typically
intended to account for uncertainty
outside the team’s control.

con-fi-dence in-ter-val

[ kanfad(a)ns “In(tarval/

a range of values so defined that there is a
specified probability that the value of a
Da er lie

At the 80% confidence interval, our project will

O
+10%.
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Advanced Analytical

The casefor Secondary Modelling & employing Data Science methodologies in general

. Mg%gg‘}%d;lﬂ igdgthe answer to a question.

¢ Using the conventional, probabilistic analysis of

project outcomes as a Primary Model, project
professionals must embrace unconventional data
streams and advanced analytical techniques to
develop Secondary Modelling to:

* Corroborate initial uncertainty ranging

* Validate preliminary risk analysis results

*  Predict outcomes given current performance

* Optimize outcomes with given current resources

Pouring relevant risk e ‘ -
artifacts, structured and g a o N
unstructured, into a Data g BN, o
Lake enables organizations " D; “rR

to discover new connections
and patterns. e

Image courtesy of Booz Allen Hamilton
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How Supervised Machine Learning Works
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SIMILAR GROUP 2

MACHIN; @

MACHINE

TYPES OF PROBLEMS TO WHICH IT'S SUITED
ANOMALY DETECTION

primer,
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https://www.boozallen.com/s/insight/thought-leadership/the-machine-intelligence-primer.html
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QRAMaturity

The Spectrum of Quantitative Risk Analysis (QRA) Capability Characteristics
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ATl & the Investment

Opportunities for Machine Learning throughout the Capital Asset Development Cycle

Funnel

Scored / Ranked
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1
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1
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Tim

Augmented
Feasibility Analysis

WWWWESCEIOIPS  Graphicatiributed to author

Augmented
Project Delivery
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Augmented Project

Recognizing the importance of fi
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KE References Arrow, J, "RISK-2926, Project Controls & Data Analytics in the.
£ era of Industry 4.0°, AACE International 2018
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Total Cost Management
Optimizing the balance gf People, Process & Technolo%x )
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Skills & Knowledge Venn

The enguring importance of the Domain Expert

- A A A A

Foundational Skills
* Inorder to turn information into action, you need a
team that is proficient in the three foundational
DOMAIN EXPERTISE skills:
Provides understanding
of the reality in which a * Domain Expertise — to define the problem
problem space exists. space
* Mathematics - for theoretical structure and
LN STaTSTCAL problem solving
DS * Computer Science - to provide the
environment where data is manipulated
MATHEMATICS
COMPUTER SCIENCE i Dot ce o el , , il
m"’wvt‘“:: daf: ;’L":T:" LEARNING " - e in which Data « Data science (DS) exists at the intersection of these
Seshirads Science problems.

three foundational skills. Discounting or
overweighting any of them will yield suboptimal
results.

are examined.
You, as the Domain Expert, play a key role!

Source: Are you ready for Data Science, Huffington Post, http://: helly-palr dy-for-data-sc_b_6844032.htm!
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The Data Literacy

AnoppPrtunityfoerACEtohelpcompaniesdeveloptwenty-ﬂrstcenturyskillswithinourprofessionalcommunity
DisriAe
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A certain elementary training in
statistical met

4 Keys to Minimum Viable Data Literacy:

1. Dataknowledge: Industry & discipline data terms & datasets
thod is becoming as 2. Data assimilation: consistent methods to interpret the unfamiliar
necessary for everyone living in 3. Datainterpretation: employing the right approach to make a
this world of today as reading and significant observation
writing 4.
-H.G. Wells

causation, significance & bias
By Time Magazine -Time M Public

Data skepticism & curiosity: awareness concerning quality,

bt
Source: Why Companies Must Close The Data Literacy Divide, Forbes, htos

10
orgpe

mpanies-

“Data in the hands of a few data

experts can be powerful, but data at
the fingertips of many is what will be
truly transformational.”

— Brent Dykes, Sr Dir Data Strategy at
Domo

mpaign for

DATA LITERACY

More information about data literacy is

available at: http://dataliteracy.info/

AAcE et i et o | S
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https://commons.wikimedia.org/w/index.php?curid=73448010
http://dataliteracy.info/
https://www.forbes.com/sites/brentdykes/2017/03/09/why-companies-must-close-the-data-literacy-divide/#7572a202369d
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TCMA Priorities &

S ens j_ trfﬁ” Sjj t’vflﬁr@@ocus

Cost Estimating

*NOTE 1: DRM = Decision & Risk Management

Priorities by Sector Hierarchy

NOTE 2: Other levels / priorities to be addressed with subsequent development iterations.
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Conclusion

Thevirtues of a Risk-based Kaizen philosophy

]
(€%
A

Human & Robot

N

Mathematical probability can help us better
predict project outcome.

Data is not someone else’s job; raising your
level of Data Literacy is crucial if we are to
unlock the full potential of data in our
industry.

A continual improvement program can deliver
TCMA and a risk-based competitive
advantage.

Al won’t replace Project Professionals but
Project Professionals who use Al will replace
those who don’t.
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