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Overview

e Monte who?
* Who cares?
 What’s the problem?

* RUBICS A free open-source tool for undertaking Distributional
Monte Carlo CBA

e Case study Warragamba Dam Wall Raising project

* The Future... is always uncertain.
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Monte Carlo Analysis

Costs

G PDF Construction Capital Cost PDF Q&M Cost
035 H/_\\. 05] ,/_\\\
| % / s
030 / .
025 ’ L \, “i // \\\
%oz \ + gas / 5
] H / ™

30 35 a0

& =777

B fits
Point Probability Function - Houses Impacted
25

|
15 |
/
210 J/
g /
5| =
plmm———" 5 g - .
00 02 0.4 06 o8 10
Percentlle

3 &
construction cost multiplier

L]
Houses Impacted 000s

The Economic Society

of Australia




NSW Treasury Guidelines: Then...

The use of probabilistic modelling approaches should be informed
by... Experts who are able to identify and place a value on salient
risks. Due to the high level of expertise required, Monte Carlo
analysis should only be limited to high-risk projects.
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NSW Treasury Guidelines: Now...

Monte Carlo analysis can provide strong insight into complex or
interrelated risks... Monte Carlo analysis can be an accessible and
useful tool.

Monte Carlo analysis... Is increasingly approachable and feasible...
MCA can move a CBA closer to best practice.
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CBA of Monte Carlo Tools

Microsoft Excel
(+VBA)

Pros:

« Widely available
» Widely understood

Cons:

» Poor functionality
e Slow
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Custom Code (R,
Python)

Pros:

o Free
o Wide variety of built-
in probability tools

Cons:

e Cumbersome to write
and check

Specialist Software
(@RISK)

Pros:

« Highly functional

Cons:

« Not widely used
o Financial cost
o Not built for CBA




RUBI/CS to the rescue!

Random Uncertainty Benefit / Cost Simulator

Free

Open Source

Multi-dimensional Distribution
Analysis

Stakeholder

Geography

Calculate and apply MUI
weights
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Event Model Trees -
Build Dependencies on:

e Other Events
e Previous Outcomes

Apply a menu of Probability
Distribution Functions to:

Prices

Quantities

Discount rates

Model parameters
Event outcome weights

Utilise different discounting
methods:

Constant

Stepped

Gamma time declining
Custom function

Import / Export settings and results:

e Balance transparency and
sensitivity

e  Build your own toolkits and
templates
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Revisiting the 2019 Options Assessment
Report

Changes:

e Replacing deterministic 25% contingency with a
probabilistic distribution function

e Probabilistic O&M costs as % of capital costs

e Flood impacts:
o Probabilistically generated
o Change over time as areas build up

o Benefits and costs distributed over:
o Stakeholders (Residents, Business,
Government)
o Geography (Western Sydney, All NSW)

e Indexing to 2023 prices (CPI & PPI)

5% diSCOU nt rate Hawkesbury-Nepean Valley Flood Risk Management Strategy

TASKFORGE OPTIONS ASSESSMENT REPORT
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Construction cost overrun
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O&M cost uncertainty
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Flood Risk

Random
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Flood Impact
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Figure 4.6: Taskforce Options Assessment Report 2019
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Flood Impact

Point Probability Function - Houses Impacted
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Results

Average
NPV: S688m
BCR:1.36

Median
NPV: -S465m
BCR: 0.63
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Histogram Counts

Histogram and CDF - Scenario 1
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Weighted Results

Average 00
NPV: S2,200m  3°%9]
BCR: 2.06 £ 2500
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Median f 1200
NPV: $124m 000
BCR: 1.09 500
0
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Histogram and CDF - Scenario 1
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Next steps
o Further Research: Expanding Warragamba Dam CBA to explore the features
needed to improve RUBICS
« Making RUBI/CS ready to be used for real-world CBA applications
o Getting feedback from other economists and stakeholders (you!)

o www.econrubics.com
o Happy to engage to give a live demo.

Subscribe to >
the simulation ..o ‘f‘

directly to your email and be a apart of its ‘ ’

Receive updates on the progress of RUBICS m

continued development.
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Thank you
e Any Questions? "r é‘jﬁ

e Contact details SPARROWLY
Samuel Miller GROUP
e Sam@sparrowly.com

e info@econrubics.com
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