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A LESSON FROM NATURE




RISK Vet

We live within 10 minutes of several bush
walks.

Our favourite park abounds in Australian , MY
wildlife, including plentiful kangaroos. o L g
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RISK fisgsten

= Qur favourite park also has birdlife,

including: \ﬁj AN
= Cockatoos, “l ‘

* Rosellas, lorikeets and king parrots

=  Kookaburras




RISK Vegsement

Also seen occasionally are:

Blue Tongue Lizards,

Echidnas
And very occasional wombats

>
¥ o

- SR T S e
: -‘f‘r‘ ’-‘4."’,..:_ H

s =4 '/','C‘\*?

T - — pS—— <
ar ‘Q.‘,‘ﬁf’ S~ ‘ ’ ~3-
~ - 4




Also seen around once every 12
months for the last 3 years:

A single koala

Which sightings are the most prized?

- It's obvious that the rarer the creature,
the more highly valued sightings of it are

A lesson | learned in my career was:

If you want to succeed and stand
out, don’t be one of many!
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How maost practitioners
perform QRASs



Tolway Project

14594 ||

2021

2022

M
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Major Project Milestones 1459 d
Land Acquisition 311334 pe———— Schedule with single
Engineering 210d P ——— duration tasks...
Procurement 180d PE——
Construction 1031d §
Early Works 153d | P—
Section 1 (Tunnel) CH 0000-2000 = 775d I
Schedule Connection
Description Id Base Activity Day Rate
4 - Total Project Costs Project (m]
:A - Time Dependent Costs Labour
; -~ Owners Costs TD.1
- O TD Owners PM Overheads  TD.1.00 48,434,640 100% C110000- Owners.—\ 27,547
------- O TD Land Acquisition TD.1.01 0 100% C111000 - Land ac.n\ 0
------- O TD Advance Works TD.1.02 26317916 100% C112000 - Advance...| 73,309
------- O TD Traction Power Supply ~ TD.1.03 11,499,991 |100% €113000- Traction-.-| 64,972
p - Contractor Costs TD.2
4 - Time Independent Costs Materials [ ]
; - Owners Costs T [ |
. © TiTraction Power T.1.03 0 [] Cost estimate with
probability distributions
- © TI Advance works costs T1.1.02 5777104 [ ] overlaid on schedule

RISK Vegsement

Distribution Triangle
Minimum 21
Most Likely 301
Maximum 361
... Replaced with
probability distributions

[[] Set Target [ ] Lock X Axis

Finish date of: RailExtn-200517.7413 - Rail Extension Project

100% 11/09/2028 8:00 AM
560d (32%) :
90% 8/09/2026 9:44 AM
350
80% 13/02/2026 8:00 AM
300
70% 23/07/2025 1:34 PM
250 |
——+ 60% 5/02/2025 10:59 AM
z
c
‘?z’. 200 50% 27/09/2024 9:04 AM
&
40% 28/06/2024 11:47 AM
150

30% 11/04/2024 422 PM
100
20% 2/02/2024 11:03 AM

o |
1/10/2022 12:00 AM

Width : [ Automatic vl
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[[] Set Target [] Lock X Axis

Frequency

MCS software builds up
project schedule & cost
probability distributions

Width - | Automatic

Cost of: Project

50 100% 892.18M
142.35M (27%)

90% 740.74M

80% 717.36M

70% 700.69M

300 60% 685.66M

50% 672.88M

Aauanbaig aaneinwngy

200 40% 660.02M

30% 646.37M
100 20% 630.56M

t 10% 610.46M

0% 503.02M

600M 700M 800M
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OUICOMES  RISK isgzton

Grattan Institute study of 836 Australian transport infrastructure projects costing > A$20m since 2001, published in 2016, showed
that the 17% of projects overran their promised cost by >50%, representing 90% of the $28b cumulative overrun (24% of the

cumulative announced costs). GRATI_, N

. . . * Institute
Monte Carlo Generated Cost Contingencies Are Unrelated to Risks
100% 100% Cost overruns in transport
infrastructure
80% 0% Marion Terrill
Contingency in Estimate Without Monte Carlo pr>|t|< 0.01
60% / 60% Q Bt
c \/ =
je) =2
g 40% 40% o§ -
8 .Q 0 > :
P 20% | - 20% 5 B NS
o} m
© ~ g Globally, a 2002 study of 258 Public
0% -] » 0% . . .
. Contingency In Estimate With Monte Carlo = Works projects showed rail projects
20w | Contingency Actually Required Pro¢] =null . overran their estimated cost by 44.7%,
Pr>|t|< 0.0001 .
" tunnels & bridges by 33.8% and roads
_40% _ -40% by 2040/0
Best Good Fair Poor Grossly Inadequate . .
Independent Project Analysis, Inc., has
FEL Index shown that CRAs are dangerous for big
*Control of Execution Risk, Megaprojects Course, IPA Institute prOJeCts because the assessed

contingency does not reflect the risk. 0



s | N€ pre-eminent global
authority on QRAs

No. of Times Outcome Achieved

RISK lsgsten,

RP 40R-08 “Contingency Estimating
— General Principles”.

There are 9 principles, including that CONTINGENCY ESTIMATING -
the method should include GENERAL PRINCIPLES

empiricism.
Whatif CPM
Planning R Scheduling

----------------------------------------------------------- 70%

uaddeH 01 A|o)17 MOH

OO |

) Time

Best Case Most Likely Worst Case

What Could Happen |

Empiricism implies objectively capturing experience through  Unfortunately, most QRAs do not include past project performance,
measurement and analysis of past practices and outcomes. usually relying on the opinions of Subject Matter Experts (SMEs). 11
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PRrROJECT RisK
(QQUANTIFICATION

A Practitioner’s Guide to Realistic Cost
and Schedule Risk Manag

Joun K. HOLLMANN

ELLING

PRQ shows how to produce realistic time and cost
contingencies, breaking risk into two main types:

=  Systemic Risk caused by systems especially to
deliver the project, and

= Project specific risks arising from the unique
aspects of the project

This methodology, Parametric + Expected Value
(P+EV), has been in use for at least 40 years.

It is being adopted by major organisations including
BHP (covered in a presentation at Risk 2023 in
Brisbane Australia in September).

ey

P+EV is defined in
AACE RP 113R-20

INTEGRATED COST AND SCHEDULE

RISK ANALYSIS AND GIINTINGENI:Y
DETERMINATION'USING -
COMBINED PARAMETRIC AND
EXPECTED VALUE

13



ING RISK lsgsten,

IPA’'s benchmarking of projects is built on parametric
IPA Approach: Linking Inputs and Outputs  modelling of project, business and technical information,

Inputs That Affect Performance as shown in the following slide from a 2004 conference.
Technical Project Project Independent
Difficulty Management Practices P A pI‘OjCCt
Analysis
Parametric In 2022, IPA announced it was launching its own Cost &
Statistical Schedule Risk Analysis, combined with its own
Techniques parametric modelling of systemic risk and project-specific

risks, to assess project cost & schedule contingencies’

[[] SetTarget [] Lock X Axis Width: | Agtomatic  ~ [[] SetTarget [] Lock X Axis

Operational
Performance a0

Performance Outputs 7

IPA CSRA effectively combines parametric modelling,
described by Hollmann, with C&SRA.

* Munshi, Aditya, “Cost and Schedule Risk Analysis: Current State and Opportunities”, IPA, o

https://www.ipaglobal.com/news/article/cost-and-schedule-risk-analysis-current-state-and-opportunities/ 14



https://www.ipaglobal.com/news/article/cost-and-schedule-risk-analysis-current-state-and-opportunities/

nPlan

RISK lsgsten,

nPlan, an Al-based company, evaluates a project schedule against its database of a claimed
>500,000 schedules covering as-planned and as-built states. It develops probability
distributions for the durations of all activities and the total project duration.
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(Compounding) error
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Criticisms can be aimed at nPlan’s approach, but it is clearly winning business.
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.| 1. Include Parametric 2. By using AACE
-.% modelling of Systemic RP117R-21 (Detailed
" Risk in your QRAs Methodology for

P+IRA). Applies to
SRAs and ICSRAs.

¥
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3. The addition of parametric modelling
of net systemic risk provides a safety
net, adding contingency where needed.

RISK fsgsten
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INTEGRATED COST AND SCHEDULE
RISK ANALYSIS/ANDICONTINGENCY
DETERMINATION.USING

COMBINED PARANETRIC
MODELLING AND'MONTE

CARLO SIMULATION OF

A CPM MODEL

Rev. August 15, 2022

= A White Paper elaborating the need, methodology and benefits of P+IRA is available*.

* Cropley, Colin H, “Modelling Project Cost and Time Outcomes Realistically using Safran Risk”, October 2022
https://www.riskinteg.com/knowledge-base/papers-articles#h.bt6cnpwfyo36

17


https://www.riskinteg.com/knowledge-base/papers-articles
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USE OF P + SRA, P+IRA

Most cost &
complexity
Likely to be Will be most
useful valuable

This combined methodology adds
complexity but removes the fatal flaw
and ensures realistic contingencies

Least Experience are assessed.
of similar projects

Most Experience
of similar projects

' |
Extra effort less You will stand out!

justifiable Will be useful

Least cost &
complexity

18



UNDERSTAND how Parametric modelling of systemic risk works: Qﬁf}%ﬁﬁfﬁﬁ&

Read Project Risk Quantification (PRQ) by John Hollmann
https://www.decisions-books.com/PRQ.html.
(Includes simplified method of performing Parametric modelling).

PERFORM parametric modelling of systemic risk

Request the worked examples and files for P+EV and P+IRA — contact

info@riskinteg.com
Safran Risk required for P+IRA Risk Factors example, plus PRQ parametric model.

Jonn K. HoLLMANN

Commercial software for P+EV is necessary for consulting work.
It can be trialed and licensed from https://www.validrisk.com/.

W ValidRisk

Software Solutions
BE AN OUTSTANDING PERFORMER!
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https://www.decisions-books.com/PRQ.html
mailto:info@riskinteg.com
https://www.validrisk.com/
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