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Preliminaries

1. Safety first
2. Standard disclaimers
3. Questions via chat
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My	career
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You	do	what?
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”I create and simulate artificial 
societies from snapshots of real-
world populations to study how 
policies and investments might 
effect social activity and travel 
behavior and its aggregate 
impacts upon the transport system 
and built environment in a safe, 
controlled laboratory setting.”



Motivations
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Ideal	framework?
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Tour	generation

7



Destination	choice
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Architectures	and	artifacts
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Davidson	diagram
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Distortion	field
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Forecasting	errors	in	perspective
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Insights:
• B. Flyvbjerg et al. (2003), Megaprojects and risk: An anatomy of ambition, Cambridge 

University Press
• My experience to date



Forecasts	vs	reality
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?



Changes	in	vehicle	fleet
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Telecommuting	trends	over	time
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What	could	go	wrong?

• Creeping complexity and compli-
catedness

• Overfit models
• Increasing computational burdens
• Noise vs signal
• Parameter storm
• Outdated assumptions
• Inaccurate forecasts
• Lack of resources

• Uncertainty
• High risk ← single future
• Issues evolve faster than models
• Accelerating social, behavior, and 

technological changes
• Ransomware infections
• Loss of confidence
• Irrelevance to policymaking
• Lack of timeliness
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Internal External



Davidson	diagram
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Reduce cost and expand modelsChange how I use them
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“Methods of 
combining data and 
models” (Figure 2.1)

From H. Wu (2021), 
Theory of ensemble 
forecasting – with 
applications to 
transport modeling,
Unpublished PhD 
thesis, The 
University of Sydney



ML	methods

20Source: https://eulertech.wordpress.com/2017/10/03/machine-learning-algorithms-in-one-map/



AI	context
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Source: Kai-Fu Lee, AI Superpowers: China, Silicon Valley, and the New World Order (2018).

Personal
Creative
Compassionate
Imaginative

Optimization
Complex math

Deep interactions
Rule-based processes

+



ML	in	a	nutshell
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Quick	intercity	mode	choice	example
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Perfect	case	study	in	imbalanced	data
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Starting	position
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Simple	decision	tree
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Maybe	neural	net
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Results
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Successive	elimination	of	dominant	outcomes	(SEDO)
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SEDO	(3	levels)
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L1
(auto vs. non-auto)

L2
(air vs. non-air)

L3
(remaining modes)



Final	modeling	system
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My	view

ML limitations
• Data limitations (quality, 

quantity, stationarity, …)
• Data silos
• Stochastic
• Lack of interpretability
• P-hacking
• AI solutionism
• Ethical concerns

Human limitations
• Biases and prejudices
• Agendas
• Replication mindset
• Mistakes
• Misinterpreting results
• Linear thinking
• Difficulty comprehending multi-

dimensional interactions
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How can we build evidence-based planning models that overcome:



Scenario	thinking	example
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Scenario	thinking	example
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Davidson	diagram	redux
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Questions?
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Highly	recommended

• H. Wu (2021), Theory of ensemble forecasting – with applications to transport 
modeling, Unpublished PhD thesis, The University of Sydney.
https://ses.library.usyd.edu.au/handle/2123/26252

• W. Li & K. M. Kockelman (2021), “How does machine learning compare to 
conventional econometrics for transport data sets? A test of ML versus MLE”, 
Growth and Change, in press.
https://doi.org/10.1111/grow.12587

• D. Kahneman, O. Sibony & C.R. Sunstein (2021), Noise: A Flaw in Human Judgment, 
Little Brown Spark, London.

• “Machine learning” online Coursera course by Andrew Ng.
https://www.coursera.org/learn/machine-learning

• A. Ben-Zvi (2020), Scenarios for the COVID-19 future.
https://breakwaterstrategy.com/scenarios-for-the-covid-19-future/
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