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Recent years have seen an explosion in the computational and mathematical study of social
networks, cultural evolution, and population-level communication and change. Much of this
work occurs in disparate fields, from computer science and mathematics to social
psychology, cognitive science, biology, and ecology. Our common ground is a set of similar
theoretical questions and common quantitative methodologies (although there are probably
interesting differences even here!); we probably have less common ground when it comes to
shared empirical and domain knowledge or shared vocabulary.
The goal of this workshop is to create conversations that build on and identify existing
common ground, and build bridges across existing divides (or at least identify where bridges
might be good to build!). To that end, participants will be giving 25-minute presentations (with
five minutes of questions) that offer an overview of each person’s research within this topic,
as well as their thoughts on some big-picture questions. What are the most interesting,
surprising, or exciting findings? What are the biggest challenges, both for themselves and this
field as a whole? What are the most interesting open questions? What kinds of collaborations
and information sharing will be most scientifically beneficial?
Because our explicit goal is to foster in-depth discussion and collaboration, there is only one
track of presentations which everyone will be attending. We are also setting aside time
specifically for discussion. In addition, we have deliberately not grouped the talks topically, in
order to encourage people to make connections and cross-pollinate ideas.

Schedule
Thursday December 7th
9:45: Welcome
10:00: Amy Perfors
10:30: Alex Stivala
11:00: break
11:30: Nicolas Fay
12:00: Marc Feldman
12:30: Ullrich Ecker
1:00 break for lunch
2:00 Michael Kirley
2:30 Vanessa Ferdinand
3:00 break
3:30 Fabian Held
4:00 Charles Kemp
4:30 discussion

6:00 dinner

Friday December 8th
10:00: Nick Haslam
10:30: Garry Robins
11:00: break
11:30: Julian Garcia
12:00: Matthew Spike
12:30 discussion
1:00 break for lunch
2:00 Lewis Mitchell
2:30 Sean Murphy
3:00 break
3:30 Mark Ellison
4:00 Yoshi Kashima
4:30 discussion

Participants
Professor Simon Dennis is the recently appointed Director of the Complex
Human Data Hub in the Melbourne School of Psychological Sciences. His
work focuses on human memory and language using a combination of
laboratory studies, computational modelling, neuroimaging and
experience sampling methodologies. Professor Dennis is best known for
the creation of models that quantify the sources of interference in episodic
memory, in particular the context noise that originates from matches of
memory probes to traces that were laid pre-experimentally. He has also
worked extensively on computational models of semantic representation
and is the CEO of Unforgettable Technologies, LLC, an Ohio-based
experience sampling technology startup.

Simon Dennis
Univ. of Melbourne

Ullrich Ecker is a cognitive psychologist studying human memory and in
particular misinformation processing and myth debunking. He has
published ~50 articles and book chapters on these topics. He obtained
his PhD from Saarland University (Germany) in 2007 and has been at the
University of Western Australia (UWA) since 2008. He is a former
Postdoctoral Fellow of the Australian Research Council, and now an
Associate Professor and Director of Community and Engagement at
UWA’s School of Psychological Science. He teaches Cognitive
Psychology and Research Communication, and gives regular guest
lectures in Science and Science Communication units at UWA. He
received the 2011 “UWA Young Investigator Award” and the UWA “ViceChancellor’s Mid-Career Research Award” in 2014. He was nominated for
“Western Australian Early-Career Scientist of the Year” in 2012.

Mark Ellison
ANU
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After a pure mathematics degree at Sydney, Mark Ellison moved to W.A.
where he completed a doctorate in the machine learning of phonological
structure. Following that, he took up a post-doc and later lectureship at the
Centre for Cognitive Science at the University of Edinburgh. After a year off
to learn a language, he moved into industry (still in Edinburgh), where he
worked in various technology roles before returning to Australia in 2006.
Since then Mark has lectured in linguistics and worked in research in
psychology, both at UWA. In 2014 he moved to Canberra for a further
research position, developing computational models of language diversity.
His enduring research interest is the computational modelling of cognitive
processes: what it can tell us about language change through time, and
about how language might have begun.

Nicolas Fay is a Senior Lecturer in the School of Psychology at the
University of Western Australia. He is a cognitive scientist interested in
collective behaviour. Most of his research uses behavioural experiments
to isolate the mechanisms important to the cultural evolution of human
communication systems. Recently he has been extending this work using
computer simulations (e.g., to larger populations of agents organised in
different network structures).
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Marcus Feldman
Stanford University

Marcus Feldman, Ph.D., is the Wohlford Professor of Biology at Stanford
University and External Professor at the Santa Fe Institute. He directs the
Morrison Institute for Population and Resource Studies and is Co-Director of
Stanford’s Center for Computational, Evolutionary and Human Genomics He
is the author of more than 600 scientific papers and ten books on biological
and cultural evolution, ecology, mathematical biology, and demography.In
2003 his work received the “Paper of the Year” award for biomedical science
from The Lancet. He has had more than 70 PhD students and Post Doctoral
Fellows. In addition to his teaching, research, writing, and directing, he has
been managing editor of Theoretical Population Biology and associate editor
of Genetics, Human Genomics, Annals of Human Genetics, Annals of
Human Biology, and Complexity. He is a former editor of The American
Naturalist. Feldman is a Fellow of the American Academy of Arts & Sciences
and a member of the National Academy of Sciences and the American
Philosophical Society. The Hebrew University of Jerusalem and Tel Aviv
University have awarded him an honorary doctorate of philosophy, and
Beijing Normal University and Xi’an Jiaotong University in China have each
appointed him honorary professor. He was a Dan David Laureate in 2011.

An early interest in human genetic evolution led Vanessa Ferdinand to
study anthropology, where she came to appreciate that culture itself
evolves, and it may do so outside of direct genetic control. Cultural
artifacts, such as language, music, and technology, survive and replicate
by passing from mind to mind, and this makes cognition the locus of
cultural change. Further study of cognitive science gave her the
computational and experimental tools to study cognitive biases as the
driving forces behind cultural evolutionary change. Her PhD addressed
language as a prime example of a culturally evolving system and focused
on the selective elimination of variation in language, known as
regularization, as well as identified special concerns in modeling drift of
cultural artifacts over time. Currently, she is working on Bayesian models
of the coevolution of ideas (hypotheses) and material culture (data), as well
as theoretical issues surrounding selection, transformation, innovation,
and cumulative cultural evolution. She holds a PhD in language evolution
from the University of Edinburgh, supervised by Simon Kirby and Kenny
Smith, and is currently an Omidyar Fellow at the Santa Fe Institute.

Vanessa Ferdinand
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Julian Garcia
Monash University

Julian Garcia studied Computer Science at the National University of
Colombia, and did his PhD studying game theoretical models of
cooperation at the Vrije Universiteit in Amsterdam (2011). He spent three
years as a post-doc at the theory department of the Max Planck Institute
for Evolutionary Biology, before joining the Faculty of Information
Technology at Monash in 2014. His research uses computation to
understand how collective efforts arise from individual decisions, and how
self-interested agents can learn to coordinate their actions without a
central planner. Julian is particularly interested in situations where optimal
individual decisions may result in poor group outcomes, such as those
arising in problems of cooperation and coordination.

Nick Haslam is a professor and former Head of School of Psychological
Sciences at the University of Melbourne. Nick is a clinical psychologist by
training and a social psychologist by vocation. His research interests
include social perception, stigma, lay theories, personality, and psychiatric
classification and he has published extensively in these and related areas.
Nick's most recent ARC-funded project is an investigation of "concept
creep": the semantic expansion of harm-related concepts in psychology
and in the culture at large. In addition to experimental and survey
research, the project includes analyses of historical shifts in concept
meanings, and their causes and consequences, in large linguistic corpora.
Nick attempts to make up for his severe computational and mathematical
limitations with two secret weapons: his optimism about the future of
"culturomics" and his postdoctoral fellow, Dr Sean Murphy.
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Fabian Held is Judith & David Coffey Research Fellow at the University of
Sydney’s Charles Perkins Centre (CPC). The CPC is a multidisciplinary
research initiative to ease the burden of obesity, diabetes and
cardiovascular disease. In this context, Fabian investigates the impact of
social and environmental context on human behaviour. He aims to
develop a mechanistic understanding of these influences to improve our
capacity to manage and intervene. He holds a PhD in Marketing from the
University of Sydney, an MSc in Statistics from the University of Munich
and studied "Philosophy & Economics" as an undergraduate. He uses
social network analysis, agent-based modelling as well as classical
statistics and machine learning.

Piers Howe earned a PhD from Boston University in 2003 in cognitive
modelling under the supervision of Stephen Grossberg. He then went to
Harvard Medical School to test the model using extracellular recordings
working with Margaret Livingstone and David Hubel. This was followed by
a postdoc with Jeremy Wolfe and Todd Horowitz investigating visual
behaviour, before joining the Melbourne School of Psychological Sciences
in 2010. Since then, he has become very interested in behavioural change
and is currently conducting four projects in this area trying to “nudge”
people to make better decisions with regards to bushfire preparedness,
flood preparedness, gambling and colorectal cancer screening.
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Yoshihisa Kashima is Professor of Psychology at the University of
Melbourne. His research focuses on cultural dynamics – the formation,
maintenance, and transformation of culture over time, with particular
emphasis on culture of sustainability. He is currently working on the
computational modelling of cultural dynamics in social-ecological systems
(interaction of human population with ecosystems) and cultural evolution
of “mindreading” (or theory of mind). In the long term, his aspiration is to
understand the complex interplay among cognition, social networks, and
cultural transformation in contemporary society.

Yoshi Kashima
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Charles Kemp is an associate professor of psychology at Carnegie Mellon
University and an affiliate of CMU's department of machine learning. His
research focuses on computational models of human learning and reasoning
and he is especially interested in categorization, including studies of word
meanings across languages. Over the next few years he is hoping to better
understand the functional motivations that lead to changes in word
meanings.
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Artemy Kolchinsky
Santa Fe Institute

Artemy Kolchinsky is a postdoctoral fellow at the Santa Fe Institute, Santa
Fe, NM, USA. His research focuses on the universal physical constraints
of information processing, whether done by a living cell, a brain, a digital
computer, or any other device. He is also attempting to use statistical
physics to define a notion of semantic information, i.e. information that
doesn't simply reflect correlations but rather the amount of meaningful
content for a given system. Artemy holds a PhD from Indiana University,
Bloomington with a specialization in complex systems and a minor in
cognitive science.

Michael Kirley is an Associate Professor in the School of Computing and
Information Systems, The University of Melbourne. Michael's research
interests include three inter-linked themes: evolutionary computation;
evolutionary game theory; and complex adaptive systems. Specific
contributions span theoretical, algorithmic and practical applications of
machine learning and agent-based simulations. His most recent work has
explored the evolutionary dynamics of coupled social-ecological systems
via computational models and reinforcement learning mechanisms.
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Daniel Little
Univ. of Melbourne

Daniel R. Little is a senior lecturer in the Melbourne School of
Psychological Sciences at The University of Melbourne. Daniel is director
of the Knowledge, Information & Learning Lab, whose work focuses on
understanding how we develop knowledge through experience and
learning, how knowledge representations influence how we perceive and
interpret new information, how our interpretations and perceptions
influence our behaviour, and what our behaviour tells us about our
knowledge. Recent projects include using response times in
categorization, recognition, visual search, and change detection to
determine how information from multiple sources is integrated during
complex decision making.

Lewis Mitchell is a lecturer in applied mathematics at the University of
Adelaide. His research focusses on mathematical techniques for extracting
useful information from online social networks, as well as methods for
inference and prediction using these datasets. He is interested in
understanding how information and influence flow over social networks
using information theory, and building mathematical models of this process.
At the moment he also works on building tools for real-time estimation of
social phenomena such as happiness from written text, and prediction of
population-level events like disease outbreaks, elections, and civil unrest.
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Sean Murphy
Univ. of Melbourne

Sean Murphy is a postdoctoral research fellow at the University of
Melbourne, working with Professor Nick Haslam. His research area is in
social and evolutionary psychology, with specific focuses on meaning in
life, romantic attraction, morality, and cultural change. His current work
focuses on using big data-driven analyses of text to measure the cultural
change in concepts over time, specifically the expansion of harm-laden
concepts. He earned his PhD at the University of Queensland in 2016
before moving to the University of Melbourne.

Dani Navarro is a computational cognitive scientist at UNSW interested in
developing and testing probabilistic models of how people learn, reason
and make decisions. In the social science area, Dani’s research has looked
at how assumptions about social context shapes reasoning processes, how
cultural and linguistic evolution is shaped by iterated knowledge
transmission, and other related topics.
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Amy Perfors
Univ. of Melbourne

Amy Perfors is an associate professor at the University of Melbourne and
Deputy Director of the Complex Human Data Hub. Her research focuses on
computational modelling of higher-order cognition, with a focus on
categorisation, language acquisition and evolution, and decision making.
Much of her recent work focuses on the role of social inferences and social
organisation, both in shaping how we learn (via the assumptions we make)
as well as what we learn (via the pressures emergent from the fact that
much of our information must be transmitted through networks of other
people). She earned a PhD from the MIT Department of Brain & Cognitive
Sciences in 2008 and moved from the University of Adelaide to Melbourne
earlier this year.

Garry Robins originally received a BSc honours degree in mathematics before
a first career in the Australian foreign service. He returned to academia
through completion of a B.A. and PhD in mathematical psychology from the
University of Melbourne. His PhD research won awards from the
Psychometric Society and the American Psychological Association. Garry’s
principal work in social networks has been methodological, focussing on the
development of exponential random graph models, but he have many
collaborations in applied network-based research: for instance, epidemiology,
animal behavior, defence, organizational and environmental studies. He is a
past winner of the Freeman Award from the International Network for Social
Network Analysis (INSNA) and of the i2 award for the most highly cited paper
in INSNA-related journals. His most recent book, Doing Social Network
Research: Network-based Research Design for Social Scientists, appeared in
2015. He was awarded the 2016 Simmel Award from INSNA for lifetime
achievement in social network research.
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Matthew Spike
ANU

Matthew Spike focuses on evolutionary and cognitive explanations for
conventional communication and language. This involves both biological
and cultural evolution, always with an eye to the ecological context,
interactive setting, and the details of learning and use. He supports this
with mathematical and computational modelling and lab-based and online
experiments. Matthew is interested in topics and questions such as: How
do novel communication systems (e.g. sign languages) self-organise?
How does cultural evolution lead to linguistic structure? Why are
languages with fewer speakers more complex? How do individual
cognitive biases shape language at the community level? How much
common ground do we need for theory of mind? His PhD at the Centre
for Language Evolution in Edinburgh was supervised by Simon Kirby and
Kenny Smith, and he now works as a post-doctoral research fellow at the
Centre of Excellence for the Dynamics of Language at the ANU,
supervised by Kim Sterelny.

Dr Alex Stivala (Swinburne University of Technology and University della
Svizzera italiana) is a postdoctoral fellow with research expertise in social
network analysis methods, particularly exponential random graph models
(ERGMs), and the interaction of cultural dynamics with social structure. He
has published in the area of applying supercomputing to social science
methods, as well as in development of new algorithms for use in
advanced computing.
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