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ASNAC2019 

The ASNAC 2019 organising and program committee is: 

David Bright - Flinders University 
Russell Brewer - University of Adelaide 
Lucia Falzon - Defence Science and Technology 
Lewis Mitchell - University of Adelaide 

Welcome to ASNAC 2019 

I would like to acknowledge and celebrate the first Australians on whose traditional lands we meet, and 
pay our respect to the elders' past, present and emerging. 

Flinders University is delighted to welcome you to the 4th Australian Social Network Analysis Conference 
-ASNAC 2019. 

This conference builds on the success of the inaugural ASNAC in Melbourne in 2016 and subsequent 
conferences in Sydney and Canberra. 

ASNAC is an opportunityforthe Australian social network community to gather together, and with guests from 
overseas, to discuss research advances in the field. 

The conference aims to raise the profile of social network analysis in Australia by bringing together academics, 
students, and industry partners from Australia and beyond. Presentations and posters in the conference cover 
the breadth of theory, method, and application of social network analysis in contexts ranging from health and 
the environment to innovation and social media. This year we have included three introductory and three 
advanced pre-conference workshops. 

We are very pleased you can join us here in Adelaide for what is bound to be an interesting and enjoyable three 
days. This is an opportunity to share your insights and perspectives,to learn from colleagues, and to strengthen 
and grow the networks of social network researchers in Australia and the Asia-Pacific region. 

I wish to thank the members of the ASNAC 2019 organising committee and Phillip Screen for providing 
administrative support. I also thank my colleagues in the organising committee for the Australian Network for 
Social Network Analysis. Finally, I also want to thank our keynote speaker, Professor Yoshi Kashima. 

Associate Professor David Bright 

Centre for Crime Policy and Research 

Flinders University 



 

 

 

 

 

 
 
 
 
 
  
 
 

WELCOME TO #ASNAC2019 

This conference marks the 4th national meeting in Australia for Social Network Analysis (SNA) researchers and 
practitioners. 

The Australian Network for Social Network Analysis (ANSNA) aims to build greater coordination and 
collaboration among social network researchers and practitioners in Australia and overseas and raise the 
profile of Australian social network research nationally and internationally. It is the national focal point for 
SNA in Australia, providing information about resources, connections, training in SNA, conferences, and more. 
ANS NA is endorsed by the International Network for Social Network Analysis (INSNA). 

ANSNACo-cha i rs : 

Associate Professor Robert Ackland (ANU). 

Associate Professor David Bright (Flinders University). 

E: info@ansna.org.au 
W: https://www.ansna.org.au 

CJ @ANSNA au 

mailto:info@ansna.org.au
https://www.ansna.org.au/


 

 

  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KEYNOTE SPEAKER 

Professor Yoshihisa Kashima 
Melbourne School of Psychological Sciences 

University of Melbourne 

Abstract 

Social network analysis has its intellectual roots in the broad 
spectra of social science disciplines of the mid-20th century within 
the restless milieu of permeable disciplinary boundaries. Jacob 
Moreno's sociogram, Fritz Heider's balance theory, and early 
communication networks research in group dynamics were 
arguably all concerned with cognition, communication, and 
networks. More than half a century on, the entrenched disciplinary 
differentiation of the 20th century is giving way to a new and 
emerging interdisciplinarity and an urgent need for integrated 
insights into complex human behaviour of the 21st century. From 
climate change to extremism and obesity, many of the issues we 
face today are human caused. And their resolutions require a 
deeper understanding of complex human behaviour. At this 
juncture, the trinity of cognition, communication, and networks is 
re-emerging as a research focus at the intersection of the 
disciplinary trajectories. In this presentation, I will describe how the 
perspectives of social network analysis have informed my research 
on cognition and communication in social psychology and explore 
what disciplinary learnings about cognition and communication 
may inform social network analysis. In the end, I will argue that 
theoretical and methodological integrations of cognition, 
communication, and networks are needed to equip us with 
scientific and evidence-based approaches to human self
organisation and governance into the 21 st century and beyond. 

Biography 

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 emphasis on culture of sustainability. Social network 
perspectives have inspired his theoretical and empirical research on 
cognition and communication as they relate to cultural dynamics, 
with about 150 academic publications including those in Science, 
Nature Climate Change, Psychological Review, Psychological 
Bulletin, and Journal of Personality and Social Psychology, and 
service as the President of the International Association for Cross
Cultural Psychology. His current interests include computational 
modelling of cultural dynamics in complex social-ecological systems 
and empirical research on transition to low carbon living. 



 

 

 

 

   

 
 
 

PRO G RAM - PRE-CONFERENCE WORKSHOPS 

WEDNESDAY 27 NOVEMBER 

LEVEL 10, FLINDERS UNIVERSITY, VICTORIA SQUARE CAMPUS 

Workshop 1 - 1:30pm - 3:00pm: Introduction to Social Network Research 
Malcolm Alexander, Petr Matous, Daniel Chamberlain 

This workshop surveys the range of research approaches coming from long-standing social science 
work on Social Network Analysis (SNA) and newer approaches associated with network modelling 
and network science. It provides guidance for social researchers interested in the substantive 
questions around social networks by looking at the type of findings produced by SNA research 
designs built on whole network analysis, survey and egonet methods, and affiliation (2-mode) 
data. Researchers concerned with modelling and simulation of 'complex networks' employ a 
different theoretical strategy. This research stream is concerned with large-scale, self-organising 
systems (such as markets). Probabilistic network models such as exponential random graph 
modelling or stochastic actor-oriented modelling are different again with a focus on statistical 
data exploration. 

This workshop will introduce the fundamental concepts of each research stream and will help you 
choose the type of network research best suited to your goals and data availability including 
strategies for dealing with 'big data'. We will point to the variety of software available for 
handling network data, visualising networks, SNA analytics and network modelling. 

Workshop 2 - 1:30pm - 3:00pm: Hands-on introduction to SAOMs for newbies 
Johan Koskinen 
This is a 90-minute workshop that will give you hands-on experience in fitting a stochastic actor
oriented model to longitudinal networks using RSiena in R. The workshop is based around simple 
example of longitudinal network and aims to illustrate how to calibrate (estimate) the SAOM so 
that the simulation model reproduces the second network starting in the first. No prior experience 
of R is required, and the workshop will walk you through pre-prepared code that will be provided. 
Basic knowledge about SNA and a laptop with Rand the packages RSiena, sna, and network 
(instructions for installation are provided here 
http://www.stats.ox.ac.u k/~sn ijders/siena/siena r.htm). 
More background materia I wil I be provided on the website. 

Workshop 3 - 1:30pm - 3:00pm: Introduction to ERGMs for beginners 
Peng Wang, Colin Gallagher, James Coutinho, Maedeh Aboutalebi Karkavandi, Dean Lusher 

This 90-minute workshop will provide you with practical experience in fitting an exponential 
random graph model (ERGM) to cross-sectional network data using MPNet. The workshop is based 
around simple example of an undirected network. It aims to demonstrate how to calibrate 
(estimate) the ERGM so that the simulation model reproduces the observed network data based 
on the set of actors (nodes) and their individual attributes (characteristics). The workshop will 
walk you through the basic rationale behind ERGM framework, formatting data, and using the 
MPNet program. No programming knowledge is required. Basic knowledge about SNA and a 
Windows laptop are needed. More background material will be provided on the website. 

http://www.stats.ox.ac.uk/~snijders/siena/siena_r.htm
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PROGRAM - PRE-CONFERENCE WORKSHOPS 

WEDNESDAY 27 NOVEMBER 

LEVEL 10, FLINDERS UNIVERSITY, VICTORIA SQUARE CAMPUS 

Workshop 4 - 3:00pm - 4:30pm: VOSON Lab Tools for Collecting and Analysing Online 
Networks 
Robert Ackland 

This workshop will introduce participants to two open source R packages for online network 
collection and analysis: 

vosonSML (https://github.com/vosonlab/vosonSML) - an R package providing a suite of 
tools for collecting and constructing networks from social media data. It provides easy-to
use functions for collecting data across popular platforms (Twitter, Reddit and YouTube) 
and generating different types of networks for analysis. 

VOSON Dash boa rd (https://gith u b.com/vosonla b/VOSONDash) - an R/Shiny application 
providing a graphical user interface for collecting and analysing online networks and 
associated text data. It builds on several R packages, in particular, igraph (for network 
analysis) and vosonSML. 

Participants will be shown how to install vosonSML and VOSON Dashboard, and the basic 
operation of these tools. Workshop materials will include notes on analysis of on line networks, 
and examples of research. 

Workshop 5 - 3:00pm - 4:30pm: A review of advanced use of SAOM 
Johan Koskinen 

This is a 90-minute workshop with brief examples of extensions to stochastic actor-oriented 
model to longitudinal networks. It is assumed that you have some basic experience of using the 
standard selection and influence models, including running standard diagnostics. We will cover 
some recent extensions, such as analysis of multiplex ties, the joint evolution of one-mode and 
two-mode networks, influence models for continuous outcomes, and multilevel analysis using 
multigroup and sienaBayes. A focus will be put on data formats and some key interpretative issues 
in working with the output. Example code will be provided and a laptop with Rand the packages 
RSiena, sna, and network is required for following the workshop. 

Workshop 6 - 3:00pm - 4:30pm: An overview of advanced uses of ERGMs 
Peng Wang, Colin Gallagher, James Coutinho, Maedeh Aboutalebi Karkavandi, Dean Lusher 

This is a 90-minute workshop with brief examples of extensions to exponential random graph 
networks. The focus of this course will be on more advanced forms of cross-sectional network data, 
including directed, bipartite, and multilevel network data. It is assumed that you have some basic 
experience of using the standard selection models (e.g., ERGMS). Example datasets will be 
provided. A focus will be put on data formats, common troubleshooting, and some key 
interpretative issues. A Windows laptop is required for following the workshop. 



 

 

 

 

 

 

 
 

  

 

 

PROGRAM 

THURSDAY 28 NOVEMBER 
LEVEL 1, FLINDERS UNIVERSITY, VICTORIA SQUARE CAMPUS 

iflME 

8.30am 

9.00am 

9.30am 

9.45am 

10.30am 

11.00am 

12.30pm 

1.15pm 

EVENT 

Presentation slides drop off 

Registration 

Opening remarks 

David Bright (Conferencechair) and Gerry Redmond (Dean of Research, Flinders 
College of BGL) 

Keynote: Social networks: A multilevel perspective 

Yoshihisa Kashima (University of Melbourne) 

Morning tea 

Session 1: Governance, Performance & Work Networks 

A multilevel network approach to institutional entrepreneurship: The case of French public private 
partnerships 
Peng Wang (University of Melbourne, Swinburne University of Technology) 

Coordination Mechanisms in Knowledge-Intensive Multinational Organisations 
Dean Lusher (Swinburne University ofTechnology) 

Informal Hierarchies and the Viability of Workplace Democracy: An In-Depth Study of a 
Representative Democratic Firm 
James Coutinho (Swinburne University of Technology) 

Director Skill Sets Networks 
Renee Adams (Oxford University) 

Lunch 

Session 2: Social Media 1 

A social science-grounded approach for quantifying on line social influence 
Roh it Ram (Australian National University) 

When is a digital link a network edge? Exploring ways to construct social networks from social media 
data 
Derek Weber (Department of Defence) 

On Structure and Function: Examining the Communication Dynamics of a Social Movement 
Martin Wood (Department of Defence) 

The Make-up of a Movement: Constructing the Communication Network of an Online Social 
Movement 
Bradley Donnelly (Department of Defence) 



 

 

 

 
 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROGRAM 

THURSDAY 28 NOVEMBER 
LEVEL 1, FLINDERS UNIVERSITY, VICTORIA SQUARE CAMPUS 

iflME 

2.45pm 

3.15pm 

4.30pm 

EVENT 

Afternoon tea 

Session 3: Health & Contagion 

Burnout Contagion' among teachers: A social network approach 
Eva Kyndt (Swinburne University of Technology, University of Antwerp) 

Loneliness may be contagious, but among the non-lonely: A longitudinal analysis of social influence 
process in large adolescent friendship networks 
Tasuku lgarashi (Nagoya University) 

The hollow ring of randomness: large worlds in small data 
Alex Stivala (Universita de/la Svizzera italiana) 

Post-disaster mental health in bushfire affected communities: Longitudinal results following 
Black Saturday 
Colin Gallagher (Swinburne University ofTechnology) 

School friendships and sexual health: Can online communities promote knowledge diffusion and 
behaviour change among adolescents? 
Chiara Brochitelli (MRC/CSO Social and Public Health Sciences Unit, University of Glasgow) 

Session 4: Mathematical Methods 
Towards a measurement model of network ties 
Johan Koskinen (University of Melbourne) 

A method for validating and classifying name generators with on line crowd-sourced data 
Nicholas Harrigan (Macquarie University) 

Exploring Geo-Physical Correlation and Graph Analysis 
John Wahl (Accenture Federal Services) 

Critical transition of eigen-centrality of artists as a function of popularity 
Tobin South (University of Adelaide} 

GLASS: Semi-Supervised Graph Labelling 
Max Glonek (University of Adelaide) 



 

 

 

 

 

 

 

 

 

 

5.30pm Poster session and drinks 

Breakout Area 1 

On Coordinated Online Behaviour 
Derek Weber (Department of Defence, University of Adelaide) 

Connecting sunken actors: Social Network Analysis in Maritime Archaeology 
Enrique Aragon {Flinders University) 

Education beyond those educated: The diffusion of knowledge and behaviour through social 
networks 
Hannah Fair (University ofTasmania) 

Taking social network perspectives to the National Disability Insurance Scheme (NDIS) 
Brent Hayward (University of Melbourne) 

A research framework to understand the progression of congestive heart failure in type 2 
diabetes from disease network 
Ekramul Hassain (University of Sydney) 

A Comprehensive Analysis of Patient-Sharing Provider Collaboration Network in Australian 
Healthcare Industry Using Administrative Data 
Shakir Karim (University of Sydney) 

Social networks of adolescents and risky sexual health behaviour 
Keith Sae Lin (University of Sydney) 

Crime within the Australian Neo-Jihadist Network: An analysis of operational role and network 
position. 
Phillip Screen {Flinders University) 

Structuring for proactivity in agile teams: Towards a network perspective on team member 
proactivity and team performance 
Melissa Twemlow (Vrije Universiteit Amsterdam) 



 
 

 

 

 

 

 

 

  

  

  
 

 

 

 
 

 

 

 

 

 

 

 

 
 
 
 

 

 

 

PROGRAM 

FRIDAY 29 NOVEMBER 
LEVEL 1, FLINDERS UNIVERSITY, VICTORIA SQUARE CAMPUS 

il" IME 

8.30am 

9.00am 

10.45am 

11.15am 

12.30pm 

EVENT 

Presentation slides drop off 

Session 5: New Network Paradigms 

Social Network Structure as a Realist Context 
Ashwini Soni (Police-Citizens Youth Clubs) 

Space in Narrative Networks 
Matthew Roughan (University of Adelaide) 

Measuring centrality in narrative character networks 
Pete Jones (University of Manchester) 

A network-based research paradigm for social-ecological systems: Causes, cases and contexts. 
Garry Robins (University of Melbourne) 

Analysis of Balance in Signed Social Networks from Movies 
Saranzaya Magsarjav (University of Adelaide) 

Morning tea 

Session 6: New Network Paradigms continued 

Impact of Egocentric Survey Design on Estimable Network Features 

Pavel Krivitsky (UNSW, Sydney) 

Social Media 2 

Polarisation on social media: modelling and evaluation 
Mehwish Nasim (University of Adelaide) 

Low-Skill Labor Specialisation for Social Network Analysis at Scale 
Ian Mcculloh (Accenture Federal Services) 

The role of bots and trolls in political conversations on Twitter 
Mahin Raissi (University of Canberra & Australian National University) 

The deliberate potential of on line discussion: An analysis of dynamic threaded conversation 
networks on Reddit 
Robert Ackland (Australian National University) 

Lunch 



 
 

 

 

 

 

 

  

PROGRAM 

FRIDAY 29 NOVEMBER 
LEVEL 1, FLINDERS UNIVERSITY, VICTORIA SQUARE CAMPUS 

iTIME 

1.15pm 

2.45pm 

3.15pm 

4.15pm 

EVENT 

Session 7: Social Capital and Supports 

Social-Ecological Networks and Adaptive Responses to a Changing Climate 
Michele Banes (James Cook University) 

Who benefits from network interventions? The case of faith-based programs in low-income Philippine 
communities 
Petr Matous (University of Sydney) 

How social capital and social support differs for construction workers with and without psychological 
distress 
Rebeca Langdon (Queensland University ofTechnology) 

Building Connections between Micro-level and Macro-level Social Capital 
Hang Young Lee (Macquarie University) 

Afternoon tea 

Session 8: Brokerage 

Small State, Quasi State 'Brokerage' in global city networks 
Kirsten Martin us (University of Western Australia) 

How Do Perceived Brokers Interact in Collaboration Networks? 
Maedeh Aboutalebi Karkavandi (Swinburne University ofTechnology) 

Competitive Structures: Performance in Temporal Brokerage Processes 
John Dunn (Department of Defence) 

Conference recap and closing 
David Bright, Yoshi Kashima 



 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABSTRACTS 
Session 1: Governance, Performance & Work Networks 

A multilevel network approach to institutional entrepreneurship: 

The case of French public private partnerships 

Peng Wang 

University of Melbourne, Swinburne University of Technology 
With Emmanuel Lazega and Chryste/le Richard 

This paper looks at the effect of ideological, normative judgments of key institutional entrepreneurs on the 
structure of multilevel socio-economic networks promoting new public policy. Substantively we focus on a 
population offinanciers, industrialists, public servants, and professionals involved in negotiating longterm (30 
years) public procurement contracts in France, the so-called 'public-private partnerships' between public 
authorities and private consortia. 
We measure the extent to which these actors' judgments about who (taxpayers? private businesses?) should 
incur specific risks associated with these contracts have an effect on the structure of two different kinds of 
networks: an advice network between these key players and a contract network between the organizations in 
which these individuals are affiliated. 
Multilevel ERG MS show how sharing specific ideological, normative judgments shapes these actors' exchanges 
and alignments of advice taking and contracting activities, including cross-level effects in this system. We 
argue that these multilevel network models help us propose a new approach to institutiona I entrepreneurship. 

Coordination Mechanisms in Knowledge-Intensive Multinational Organisations 

Dean Lusher 

Swinburne University of Technology 

With Peng Wang, Michael Gilding, Graham Schaffer, Julia Bennecke and Joe Labianca 

Organisations use a range of coordination mechanisms to facilitate knowledge transfer. This is particularly 
true for globally dispersed organisations which have multiple barriers to overcome, including language, 
culture, organisational differences, and geographic distance. Often researchers will only examine one 
coordination mechanism -for instance, social networks -but disregard others-for instance-hierarchy. In this 
paper, we discuss three broad coordination mechanisms for transferring knowledge within organisations: 
hierarchies, communities of practice, and social networks. 
These coordination mechanisms will be discussed in the context of new developments in a multilevel 
statistical network modelling framework, and the possible organisational designs to overcome known barriers 
to knowledge-transfer. We present plans for collecting data from Boeing Global Technology, the international 
research arm of The Boeing Company, a world leading business with major subsidiaries in Australia. We begin 
to theorise possible combinatorial mechanisms that integrate hierarchy, communities of practice and social 
networks, and optimise organisational design to maximise the dispersion of knowledge across global sites 
separated by time and language. In doing so we begin to construct a lexicon of micro foundational 
coordination mechanisms for knowledge transfer. 



 
 

 

 

 

 

Informal Hierarchies and the Viability of Workplace Democracy: An In-Depth Study of a Representative 
Democratic Firm 

James Coutinho 

Swinburne University of Technology 

With Peng Wang 

A representative democratic firm includes a mix of direct employee participation in lower-level (operational) 
decisions, and participation in higher-level (strategic and tactical) issues via representatives who are elected 
from the body of employees and who are responsible for higher-level decision-making alongside appoi nted 
managers. 

The formal structure of a representative democratic firm is intended to overcome the inefficiencies of flat 
organizational structures, while maintaining some of the benefits of direct employee participation in decision
ma king. However, past research has pointed out that the outcomes of workplace democracy for an 
organization are determined by informal social hierarchies that form within and beyond formal governance 
structures. Informal hierarchies are associated with power differentia ls between individuals and groups which 
allow some employees to dominate decision-making while others are excluded. This can lead ultimately to 
failure of democracy within a firm. We report an in-depth case study of a representat ive democratic firm with 
143 employees in the UK retail sector. We use multivariate ERGM to look at the determinants of tie formation 
in informal networks of instrumental ties around higher-and lower-level workplace decisions. 

This allows us to understand the drivers of informal hierarchies, and therefore the factors which promote or 
inhibit power over different kinds of workplace decision. We contextualize the network analysis with in-depth 
interview data, showing that the attitudes and behaviours of employees occupying key positions in informal 
hierarchies a re vita I to maintaining the delicate balance between efficiency and democracy that allows for the 
success of representative democracy at work. The paper contributes to research on the emergence and 
outcomes of social hierarchies in organizations, on the interplay between formal and informal organization 
structures, and on the outcomes and functioning of alternative organisational forms. 



 
 

 

ABSTRACTS 

Director Skill Sets Networks 

Renee Adams 

Oxford University 

With Ali Akyol and Andre Cygax 

This study investigates how firms select directors from other company boards to acquire human capital. We 
hand-collect the skills of each director for a sample of 1,600 publicly listed U.S. firms over the period from 2010 
to 2013. Skills are classified into 20 categories ranging from accounting to sustainability skills. 

Next, using the combined director skills for each company we calculate the corresponding Blau measure. We 
then use latent order logistic (LOLOG) models to perform the statistical analysis. The results provide evidence 
that companies with more similar skill sets as measured by Blau are more likely to form ties. For the individual 
skills we find that government policy, international, marketing and technology skills increase the probability 
of a tie between two boards. 

In contrast, for finance and accounting skills there is an absence of tie formation between two boards. Our 
homophily results provide evidence that there is an absence of tie formation when two boards possess both 
finance/accounting, management, or strategic planning skills. In contrast, homophily is supported for 
government policy, international, legal, manufacturing and technology skills. Our findings have managerial 
and corporate governance implications. They also highlight why certain companies have such difficulties 
accessing certain director skills. This might have negative implications on how well boards can fulfil their 
monitoring role within the principal-agent framework of corporate governance. 
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ABSTRACTS 

Session 2: Social Media 1 

A social science-grounded approach for quantifying on line social influence 

Rohit Ram 

Australian National University 

With Marian-Andrei Rizoiu 

Social influence has become an incredibly powerful tool with the advent of social media; as such, measuring 
and understanding it has become an increasingly important endeavour. Understanding and measuring on line 
social influence are essential for sociologists studying modern events, such as understanding how 
'influencers' promote products effectively, how Queenslanders swung the last Australian election or how 
anti-vaccination sentiment spreads. 
Social influence has been studied thoroughly in both the computational and social science contexts, however 
there is often a disconnect between the two fields. Computationa I techniques a re often not grounded in socia I 
theory, nor are they validated by humans. Conversely, social scientists rarely exploit the vast amounts of data 
from social media and they lack the tractable computational models to quantify influence efficiently. 
In this work, we propose a social science-grounded model to quantify social influence in the on line setting
dubbed the spatio-temporal model, con-structed from the sociological properties, such as the transitivity, 
asymmetry, and composability of social influence. Starting from the observation that retweeting is considered 
a form of endorsement, we quantify the influence of Twitter users as the expected number of retweets they 
receive. 
First, for each retweet cascade we build the stochastic graph of retweet diffusion scenarios - i.e. the 
unobserved path that retweeting takes in the social network-, in which the retweet probability accounts for 
two known social phenomena: preferential attachment and the propensity of users to retweet fresh content. 
For every diffusion scenario, we compute the spatio-temporal score, which allows retweeters to pass a 

proportion of the social credit they earn by retweeting themselves or being retweets, (0,1), to their parent 
as shown in Figure 1. 
As a result, the initiator of the cascade receives most of the credit for higher values of , while a lower leads 
to a more evenly distributed credit among the users of the diffusion and higher scores for the connectors- i.e. 
highly followed users that generate a lot of retweets. To validate the model and to fit , we derived a score of 
perceived socia I influence for severa I users, via pair wise comparisons collected on a crowd-sourcing platform. 
Notably, we obtain a low of 0.15, which supports the hypothesis that people perceive connectors as being 
more influential. 



 

 

 

 
 
 

 

 

 

ABSTRACTS 
When is a digital link a network edge? Exploring ways to construct social networks from social media data 

Derek Weber 

(Department of Defence) 

With Mehwish Nasim, Lewis Mitchell and Lucia Falzon 

Online networks are often considered a proxy for offline social networks, because of the potential to access a 
range of opinions and inter-relationship data from public data sources. Illuminating the social networks 
underpinning the social media platforms could inform studies of information dissemination, and the 
formation and evolution of opinion in the broader society. 

Questions of validity arise, however, due to an absence of a theory of on line interaction behaviour, including 
the relationship between on line and offline behaviour, and experimental methods, encompassing collection 
strategies. Uncertain network boundaries caused by temporal and sampling issues and platform constraints 
further affect data collection. 

Additionally, the question arises of what constitutes an edge between actors or entities in a network derived 
from social media data. While traditional social networks represent persistent relationships, the data 
available describes instantaneous online interactions and easily forgotten inactive connections (e.g., with 
disused accounts). Without contextual knowledge of actors and their activities, deriving a sound ontology of 
online interactions is challenging. Facebook friendships are bidirectional reciprocal ties, while Twitter or 
lnstagram follow links are individual directed edges, and posts can mention many accounts, even ones not 
followed by the author. How do these contribute to relationships? Genuine evidence may only be posts on a 
common topic or a reply. Classifying individual posts as interactions or broadcasts, and modelling them 
appropriately, is also difficult. 

This presentation considers the question of how to construct meaningful social interaction networks from a 
variety of simultaneously collected Twitter datasets, specifically to address the question of reproducibility. 
Using datasets related to both events and topics, we show different definitions of relationships between 
actors lead to varying network topologies, with implications for network measures and interpretation. 
Centrality and community detection/cluster analysis and collection interruption are considered, and general 
guidelines for researchers studying on line data streams are provided. 

On Structure and Function: Examining the Communication Dynamics of a Social Movement 

Martin Wood 

Department of Defence 

With Bradley Donnelly, Danielle lane/la, John Dunn, Glenn Burgess, Lucia Falzon and Dragana Ca lie. 

Social movements are increasingly observed to involve an on line component. There is also some evidence to 
suggest that the online component of social movements may contribute to greater mobilization and 
collective action. However, many empirical questions remain about the structure and dynamics of the on line 
aspects of social movements. For instance, are there core groups of people involved in the movement and how 
well do these groups transmit information to others within the on line movement network? 

An effective means through which to explore these questions is by examining the information shared among 
Twitter users. Twitter is an open source, interactive, public forum where users share their thoughts, ideas, and 
comments with others. Evidence also suggests that Twitter has been a common means of communication 
among people engaged in social movements. In this way, Twitter represents a useful platform to investigate 
the on line communication network of social movements. 

This study examines the structure and function of the Twitter communication landscape of a recent social 
movement, the Yellow Vest movement. To do so, a follower network was first constructed among anonymized 
Yellow Vest actors. The interplay between structural and dynamic aspects of the movement was then 
explored by conducting a k-core decomposition and analyzing the types of information cascades observed 
from the various k-cores. The results are discussed with respect to how core groups within an online social 



 

 

 

movement contribute to the spread of information within the network. Future directions and applied 
implications are also discussed. 



 

 

 

 

 

 

 

 
 

ABSTRACTS 

The Make-up of a Movement: Constructing the Communication Network of an 

Online Social Movement 

Bradley Donnelly 

(Department of Defence) 

With Martin Wood, Danielle lane/la, John Dunn, Glenn Burgess, Lucia Falzon and Dragana Ca lie 

The Yellow Vest movement (Cilets Jaunes) began in France as a demonstration against rising fuel taxes but 
has grown to encompass a diverse set of political, social, and economic issues. Anecdotal evidence also 
suggests that social media has been a primary means of communication and organisation among people 
engaged in the Yellow Vest movement. 
In this way, as online networks are a focal point of contemporary social network research, the Yellow Vest 
movement provides a unique opportunity to examine the on line communication network of a recent social 
movement. Of the existing social media platforms, Twitter is a particularly useful means to examine the 
communication network among Yellow Vest actors. Twitter is an open source, interactive, public forum where 
users share their thoughts, ideas, and comments with others. 
However, prior to examining the Twitter communication network among Yellow Vest actors, decisions must 
be made regarding the best way for the network to be constructed. In this presentation, we use a new tool for 
collecting online social media data, Real-time Analytics Platform for Interactive Datamining (RAPID). RAPID 
provides a way to interface with social media APls to track topics and provides additional functionality 
including expanding search terms and identification of prominent users. 
From this basis, we constructed networks of anonymized Yellow Vest actors using different Twitter 
interactions (e.g., retweets, mentions, replies). Network analyses were then performed on each network 
configuration. We then compared how the networks constructed by different twitter interactions shape the 
inferences that can be drawn from the results. The implications for future research are also discussed. 
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Session 3: Health and Contagion 

School friendships and sexual health: Can on line communities promote knowledge diffusion and behaviour 
change among adolescents? 

Chiara Broccatelli* Peny Wang', Mark Mccann*, Kirstin Mitchell*, Laurence Moore* 
* MRC/CSO Social and Public Health Sciences Unit, University of Glasgow 
1 Swinburne University of Technology, Melbourne 

School year groups are a stable ecosystem in which adolescents' interactions occur and attitudes are shaped. 
These connections vary in number, strength, trust, and reciprocal expectations. Friendship ties can also 
influence the acceptance of social norms, i.e., unwritten rules on how to think and behave that are approved 
by their peer group. Exploring social selection processes in shaping patterns of ties and how different types of 
ties can influence each other, is particularly relevant for sexual risk reduction interventions in public health 
that attempt to promote positive mental and physical health. 
The present paper analyses the peer-led intervention study named "STis And Sexual Health (STASH)" that 
aimed at reducing the risk of sexually transmitted infections by promoting positive sexual behaviours and 
diffusing messages on prevention among adolescents in schools. Specifically, 756 alumni (aged 14-16) in six 
different schools in Scotland were asked to nominate up to six friends with whom they disclosed personal 
matters on sexual habits and attitudes. The most influential students were trained to promote positive sexual 
health and relationship messages to their peers face-to-face and through Facebook-mediated messages. 
Drawing on recent SNA theoretical and methodological innovations, we applied Exponential Random Graph 
Models (ERGM) for multivariate and bipartite networks to evaluate how online-mediated communications 
contribute to health behaviour change and to the understanding of information diffusion patterns either face
to-face or by mean of on line communities. 
By comparing offline and on line networks we want to examine whether the distribution of friendship ties can 
shape individuals' online communications and how Facebook-mediated messages can influence knowledge 
transfers that affect behaviours, while considering individual characteristics. In this way, we seek to assess 
whether the creation of on line communities on Facebook is an effective channel to disseminate prevention 
messages on sexual health. 
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Burnout Contagion' among teachers: A social network approach 

Eva Kyndt 

Swinburne University of Technology 

With Chloe Meredith, Charlotte Struyve and Wilmar Schaufeli 

Previous studies found that burnout is, to some extent, contagious, and argued it is a socially induced 
phenomenon. However, up till now, actual social interactions, and the long-term effect of this contagion 
remained out of sight. This study aims to expand earlier findings on burnout contagion by applying a social 
network approach. 
This approach assumes that some relationships provide more information on the feelings and attitudes of the 
other. This study therefore does not only identify interaction partners, it also examines how characteristics of 
the relationship (multiplexity, frequency, and embeddedness) with those interaction partner related to 
burnout contagion. By means of (temporal) network autocorrelation models, burnout contagion was 
empirically investigated in the context of secondary school teams. Cross-sectional analyses were performed 
on data of 931 teachers, working in 14 schools. Long-term effects of burnout contagion were assessed in 12 
schools with 578 teachers. 
The results showed that interpersonal interactions act as conduits for burnout contagion, especially when 
relations are strong in terms of frequency, embeddedness and multiplexity. This study also identified that 
features of relationships play a differential role in the contagion of the different components of burnout. 
Moreover, long term effects were found for emotional exhaustion. This study provided evidence for the 
importance of interpersonal relationships in the contagion of burnout. 

Practitioners points: 
Negative feelings a re transmitted th rough persona I interaction, as such the im porta nee of positive (socia I) 
experiences within the school team are stressed. 
Co-rumination should be avoided as it may impact negatively on employees' well-being in the short and 
long run. 
Given the contagion of burnout, interventions for preventing and reducing burnout should not solely be 
focused on increasing social support within the school team. External support might be necessary to 
break a potential negative cycle within the school team. 
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Loneliness may be contagious, but among the non-lonely: A longitudinal analysis of social influence process 
in large adolescent friendship networks 

Tasuku lgarshi 

Nagoya University 

Previous research (Cacioppo, Fowler, & Christakis, 2009) argues that loneliness is contagious in a social circle 
through the transmission of emotional, cognitive, and behavioural habits from one to another. However, the 
proposed evidence is not adequate to conclude the social contagion process of loneliness in several aspects, 
such as the inappropriateness of the statistical model to analyse relational data, the dyadic, not sociometric, 
nature of the dataset, and the less attention to moderation effects of one's level of loneliness on the 
susceptibility to others' loneliness. 
The current study applied Stochastic Actor-Oriented Models to large high-school friendship network data 
drawn from the National Longitudinal Study of Adolescent Health to examine the social influence (i.e. 
contagion) process on loneliness, or the interplay between the friendship network development and the 
change in loneliness among adolescents across the waves. Under controlling for the social selection process of 
loneliness as well as several covariate factors such as sex, race, depression, and obesity on tie formation, the 
analysis yielded a finding that the social influence effect of loneliness was not commonly observed across 
schools. 
A significant average similarity effect was obtained at one large school, and supplementary analysis according 
to actors' and peers' levels of loneliness revealed that loneliness contagion was observed especially among 
those who had similar levels of loneliness. In addition, there was a moderation effect of loneliness contagion: 
the spread of "non-loneliness" among those who had never or rarely felt loneliness was more likely than the 
spread of loneliness among those who had always had that feeling. The current findings give crucial evidence 
that the non-lonely feeling is more contagious among peers than the lonely feeling and suggest the 
importance of distinguishing loneliness from other social delinquent behaviours that have been found to be 
contagious in a social setting. 

The hollow ring of randomness: large worlds in small data 

Alex Stivala 

Universita de/la Svizzera italiana 

A recently published paper [Martin (2017) JOSS 18(1):1-23] investigates the structure of an unusual set of 
social networks, those of the alternate personalities described by a patient undergoing therapy for multiple 
personality disorder (now known as dissociative identity disorder). The structure of these networks is modelled 
using the dk-series, a sequence of nested network distributions of increasing complexity. Martin finds that the 
first of these networks contains a striking feature of a large "hollow ring"; a cycle with no shortcuts, so that the 
shortest path between any two nodes in the cycle is along the cycle (in more precise graph theory terms, this 
is a convex cycle). 

However, the subsequent networks have much smaller largest cycles, smaller than those expected by the dk
series models. The former situation creates a "large world" network, in contrast to "small world" networks 
which have short average path lengths. In this work I note that this large hollow ring structure, although 
unusual in social networks, is notably present in a well-known high school dating network. 

Although the probability of a cycle of given length is a well-studied problem for Erd s-Renyi random graphs, 
for more complex models, such as exponential random graph models (ERG Ms), which better fit empirical data, 
this can only be estimated from simulations. I re-analyse these delusional social networks using ERGMs and 
investigate the distribution of the sizes of hollow rings. I also conduct similar investigations for some other 
fictional, and empirical social (and other) networks. 
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Post disaster mental health in bushfire affected communities: Longitudinal results following Black Saturday 

Colin Gallagher 

Swinburne University of Technology 

With Richard Bryant, Johan Koskinen, Giovanni Sadewo and Dean Lusher 

Mental health status has long been of central interest in longitudinal network analyses, including both the 
contagion-like spread of mental health conditions, as well as their impact on social network structure (e.g., 
homophily). However, although social processes such as these are widely recognised as being central to mental 
health after disaster, no prior studies have definitively examined how mental health conditions are influenced 
by social connections in disaster-affected communities. 

To fill this gap, we assessed how depression and posttraumatic stress disorder (PTSD) in individuals in disaster
affected communities spread to the mental health of other community members. In the Beyond Bushfires 
longitudinal community-based cohort study, participants were survivors of a Black Saturday bushfires of 
February 2009. Participants across 25 bushfire-affected communities were assessed at 3-and 5-years post
disaster for disaster-related damage, probable posttraumatic stress disorder (PTSD) and probable depression, 
and interpersonal social support relationships. 

Stochastic actor-oriented modelling was used to estimate both social network influence and selection 
mechanisms, accounting for missing data in the community context. The findings highlight the merit of 
understanding mental health within its dynamic social context, and points to the potential second-hand 
effects of PTSD on the mental health of those socially connected to the individual with PTSD. 
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Session 4: Mathematical Methods 

Towards a measurement model of network ties 

Johan Koskinen 

University of Melbourne 

With Christopher Steven Marcun, Dimitrs Christopoulos, and Christophe Sohn 

You cannot, almost by definition, measure relational ties directly. The meaning of a friend, an acquaintance, or 
an enemy is inherently subjectively defined as well as potentially contingent on the local context. Krackhardt's 
(1987) cognitive social structures data collection paradigm held the promise of resolving the inherent 
contractions of the structural approach of social networks and the personal, felt reality, that was identified by 
the famous Bernard, Kilworth, and Sailer (1980) studies on informant accuracy; and Butts (2003) provided a 
coherent, Bayesian inferential framework. 

These frameworks were premised on the notion that you either had to give up on the complexity of network 
structure or the complexity of cognitive processes, depending on whether your focus was to get at the true 
structure of the network, or the processes involved in perceiving it. With recent technical developments, we no 
longer must make this compromise but are able to both model the social interaction in its full complexity as 
well as the cognitive processes. 

We consider here the special, illustrative case of members of organizations reporting on the collaborations of 
the organisations to which they belong, with our main inferential target being the parameters of an ERGM for 
the unobserved collaboration network and, jointly, the perception biases of the individual informants. We 
apply the procedure to data from four cross-border collaboration case studies in Europe. Our results 
demonstrate that while people might be erratic in their judgements, they are being so very systematically, and 
the processes of tie-formation are recovered even if the networks themselves are not observed. 

A method for validating and classifying name generators with on line crowd-sourced data 

Nicholas Harrigan 

Macquarie University 

With Michael Gen kin, Rajalakshmi Kangagavel and Janice Yep 

While validation and classification have a long history in many scientific fields - from taxonomy to 
psychometrics -the application of similar techniques to social networks has been limited by methodological 
issues and resource constraints, such as respondent burden and the costs of obtaining large samples. We 
present a method for overcoming many of these problems utilising online crowd-sourced surveys from 
Amazon's Mechanical Turk. 
In particular, (1) we overcome respondent burden issues through presenting each respondent with random 
selection of 6 (from a total of 24) name generators, keeping each survey to less than 10 minutes in length; (2) 
we reduce ordering effects of questions through randomisation of question order and through an aggregation 
and review question at the end of the survey; (3) overcome sample size and resource constraint issues through 
recruitment of 1,412 participants at USD$2/survey {USD$12/hour); and (4) analyse the various matrices of 
associations Uaccard index, tetrachoric correlation) using both cluster and factor analysis. 
We argue that this method has the potential to expand the scope for validation and classification studies of 
networks, and with this advance knowledge about social networks fundamental nature 
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Exploring Geo-Physical Correlation and Graph Analysis 

John Wahl 

Accenture Federal Services) 

With David Lindenbaum and Ian Mcculloh 

The power of social network analysis to explore phenomenon within dependent, relational data is well 
established. Propinquity has been demonstrated to drive relationships within social networks and there has 
been a recent growth in literature surrounding geo-spatial networks. We present an approach for geo-physical 
correlation -2 events that occur within 'close' proximity of each other-as a method to derive relational data 
among multi-mode networks. 
This talk will explore combining geo-physical correlation with traditional approaches to propinquity in social 
network analysis. We will explore standard metrics like centrality and connections across 'geo' cliques as well 
as merging open source data to see how to connect geo-physical events with the digital world. Specifically, we 
look at correlations amongst ocean going vessels to investigate which vessels are close to which others, where 
the vessels originate, and how all these items appear on both maps and in graphs. 

Critical transition of eigen-centrality of artists as a function of popularity 

Tobin South 

(Macquarie University) 

With Lewis Mitchell and Matthew Roughan 

The rapid growth of online music streaming services presents an opportunity to extract large data sets to 
describe the on line music world, and thence gain insight into music in general. This paper examines a graph 
constructed from the largest on line music streaming service Spotify. The graph constructed has musical artists 
as nodes and edges indicate that two artists have collaborated on the same song or album at some point in 
their discography, or that one artist has used the work of another artist in their work through sampling, 
remixing or covering. 

We refer to this graph as a collaboration graph because it is reminiscent of similar collaboration graphs such 
as the academic collaboration graph, but it also incorporates aspects more like that of the science citation 
graph. The latter is important because we want to understand distances between communities of musicians, 
and these aren't just mediated through direct collaboration but also through artists being influenced by each 
other. This graph was collected from Dec 2017 until Jan 2018 using Spotify's developer tools. A breadth first 
search crawler was written in Python that collected the largest fully connected component of the collaboration 
graph. 

The extended duration of collection was required by Spotify's rate limit. This fully connected component 
contains almost all popular artists and makes up a significant portion of all artists on Spotify with 1,250,065 
artists represented as nodes. The 1.25 million artists have a total of 4,393,615 collaboration edges connecting 
them, and the node degree distribution has a heavy tail, i.e., a small set of artists are influencers whose 
connectivity is much higher than average. 

We only study the large connected component (which is inherently connected), but within this there are 
partitions of high density corresponding to communities of artists of particular genres, e.g., Latin musicians 
form a densely connected subgraph that is only loosely connected to other genres. A key goal in the applied 
analysis of social networks is to deter-mine the most important nodes. These may be seen as influencers or 
transmitters of ideas. 
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The heavy-tailed nature of the node-degree distribution means that one approach to identifying such is to look 
for the high-degree nodes, but this type of metric is subject to manipulation by participants. A more robust 
metric is eigen-centrality. Our interest is in how robust this metric is to transformations and distortions of the 
graph that might be used to simplify the task of analysis. 

For instance, collecting and working with large networks can be challenging so it is tempting to sample from 
graphs, or to collect nodes with some order of precedence. Spotify also provides through its tools a normalised 
measure of recent popularity based on number of times an artist's music is streamed. It might be tempting to 
select the most popular artists to form a more tractable subgraph. 

However, we find that filtering graph nodes by artist popularity changes the structure of the graph and hence 
the measures of centrality. Preliminary results (Figurel) show a critical transition in centrality from classical 
artists to rap artists as low popularity nodes are removed. At a point as the required popularity threshold 
increases (around popularity 45) the eigen-centrality of classical artists suddenly drops, and simultaneously 
that of rap artists suddenly increases. 

It should be noted that this is not because the classical artists are excluded from the graph, but because their 
central position is lost. Also, importantly it does not appear to be because any one node is removed at this 
threshold, it is because of a global phase change in the network. While the work presented here is specific to a 
particular online social network, it is our goal to examine whether this feature recursion other large scale 
graphs such as the web graph, and if so to understand how it can be seen to affect the importance and 
reliability of web centrality measures such as those used in search engines. 

Critical transition of eigen-centrality of artists as a function of popularity 

Tobin South 

(Macquarie University) 

With Lewis Mitchell and Matthew Roughan 

Graph labelling is a key activity of network science; closely related to other network science tasks, such as 
community detection and clustering, and with broad practical applications, including the analysis of social, 
semantic, and political networks. This work presents a recently introduced semi-supervised graph labelling 
method, the Glass method [1]. 

The Glass method models graphs as discrete time Markov chains, treating labelled nodes as absorbing states 
and unlabelled nodes as transient states. Absorption probabilities are exactly calculated for random walks on 
graphs, which are then used to estimate labels or unlabelled nodes. Preliminary results obtained with GlaSS 
show promising performance when compared to supervised and unsupervised graph labelling methods. The 
GlaSS method has been applied to roll call voting data for 42 meetings of the United States House of 
Representatives and Senate, from 1935 to 2019. Voting data for each chamber (House or Senate) is used to 
construct a rollcall voting network. Each network is an edge-weighted, undirected graph; each node in a graph 
represents a politician, edges connect politicians who castthe same vote at least once, and edge weights record 
the number of times respective politicians cast the same vote. 

Using a very small number of labels (typically one label per community), all 84 voting networks are analysed 
with GlaSS, with calculated absorption probabilities used to label each politician as a Democrat or Republican. 
Figure 1 shows results for graphs from two US Senates. Having introduced the GlaSS method and presented 
an empirical validation with US roll call voting networks, current work is focussed on a large-scale simulation 
study, including novel simulation methods. This work will provide a clearer understanding of how GlaSS 
performs in a general setting. Future work will extend GlaSS to include graphs with more complex community 
structure, particularly graphs with more than two communities. 
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Session 5: New Network Paradigms 

Social Network Structure as a Realist Context 

Ashwini Soni 

(Police-Citizens Youth Clubs} 

With Shane Boris Pointing 

Background: Realist Evaluation (RE) and Realist Synthesis (RS) are well-established methodologies to design 
and evaluate crime prevention strategies. The Queensland Police Citizens Youth Welfare Association (PCYC) is 
delivering crime prevention strategies in multiple communities. The basic, non-iterated Realist formula for RE 
and RS is that: mechanism +context= outcome. The mechanisms comprising the intervention are testable 
program theories; the outcomes are designed using appropriate empirical measures. Realist context is defined 
as any geographical, social, demographic, economic, cultural, policy or legislative difference between different 
cohorts of interest. This paper reports on the mapping of Social Network Structures {SNS) as a context, where 
the mechanism is information sharing among a place-based community crime prevention network. 

Methods: Existing network meetings among managers of youth-focused social service agencies were accessed. 
The SNS mapping followed methods previously used in a place-based network analysis into homelessness. As 
the area of interest was exploring SNS as a Realist context, the mechanism and outcomes were precisely 
defined. It has been shown that improving the flow of relevant information within place-based crime 
prevention systems improves service integration and referral. The mechanism for this study was defined as, 
"Provision of information about the SNS to the service system". The outcomes were "Uptake of 
implementation actions to improve integration". The context-mechanism-outcome configuration is, "Using 
new information to empower services through the SNS will lead to a growth in Network Application by 
individual agencies". 

Results: The SNA diagrams and statistical analysis for four different service systems show that SNS is a valid 
Realist context. The use of SNA to define Social Context in a Realist sense was confirmed as feasible and useful 
at various levels. Several further testable hypotheses were identified. 

Discussion: The implications of disaggregating and identifying SNS as a context in the CMO configurations are 
explored. 

Space in Narrative Networks 

Matthew Roughan 

(University of Adelaide} 

With Lewis Mitchell 

In this work we will consider how space influences the form and construction of networks in narrative works. 
In particular, we will consider Spatially Embedded Random Graph models as a model for understanding the 
complex constructs in Terry Pratchett's large corpus of Discworld novels, starting from the co-occurrence of 
locations in the text, through to the evolution of the social networks between characters as influenced by 
distance. 
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Measuring centrality in narrative character networks 

Pete Jones 

(University of Manchester) 

A growing number of studies have begun to use network analysis to study fictional narrative texts, operating 
on the assumption that network tools such as centrality measures may help us to gain insights into narrative 
structures. In practice, existing studies have pursued this by computing measures such as degree, betweenness 
and closeness for nodes in the network, and using this to make claims about those characters' importance in 
the narrative. 
However, this approach is very limited as it is always based on a static network representation wherein 
temporal sequence is lost through aggregation. This is an inappropriate representation, as temporality and 
sequence are fundamental concepts in the definition of narrative, and our ways of making sense of stories are 
intimately bound up in questions of temporal sequence and the ordering of events. Calculating centrality 
measures on static network representations gives us a static marker of a character's importance, but it does 
not make sense to characterise a character's importance as a fixed property because character importance 
evolves dynamically over the course of a narrative. Characters can occupy different positions within the 
narrative through time, and the dynamics of this should be of key interest in any network-based study 
concerned questions about characters' positions within the narrative text. 
Instead, we propose some principles for measuring narrative centrality in ways that are more in line with key 
ideas from narratology. We describe a method for constructing character interaction networks from films 
based on observed vocal interactions between characters and offer a simple illustration of what this dynamic 
approach can offer using examples from recent blockbuster cinema. We hope that this discussion can help 
move the character networks approach forward and provide an example of where the approach might become 
a tool for more serious study of narrative texts. 

A network based research paradigm for social ecological systems: Causes, cases and contexts. 

Gary Robins 

(University of Melbourne) 

A big question confronting social network research is: how do different social systems produce different global 
outcomes? This question is particularly acute for Social Ecological Network Analysis (SENA) because the 
ultimate goal is to intervene structurally at local levels so as to enhance system level outcomes such as 
resilience and sustainability. 

This presentation presents theoretical and methodological challenges facing SENA in moving beyond single 
case studies heavily laden with local context. It is based on recently published work of a collaborative group of 
19 scholars from different scientific disciplines. For us, a social ecological system is represented as a multilevel 
network comprising distinct social and ecosystem levels, with interdependencies within and between the two 
levels-a social ecological network. Current network methodologies such as ERGMs and SAOMs can be applied 
to such data to infer the prevalence of local structures and processes. But effective, sustainable environmental 
governance requires a good understanding of the causes and consequences of this complex pattern of 
interdependencies and needs to relate local structures to global outcomes. 

We argue two key advances are needed to build the new but currently rather scattered field of SENA into a 
coherent research paradigm: (i) a typology of causal assumptions explicating the causal aims of any given 

study of a social ecological system; (ii) unifying research design considerations about how to conceptualize 
exactly what is interdependent, through what types of relationships, and in relation to what kinds of 
environmental problems. Research design needs an appreciation that many environmental problems draw 
from as etof core challenges that re occur across different contexts and scales. We illustrate a comparative 

heuristic to leverage case specific findings of socia I ecological interdependencies to generalizable, yet context 
sensitive, theories based on explicit assumptions of causal relationships. 



 

 

 

 

 

 

 

ABSTRACTS 

Analysis of Balance in Signed Social Networks From Movies 

Saranzaya Magsarjav 

(University of Adelaide) 

In most social situations, there exists animosity and friendship between individuals. This structure of animosity 
and friendship, in the context of networks, is known as a signed social network. One theory recurring in the 
study of signed social networks is structural balance. This theory comes from the notion that "a friend of my 
friend is also my friend." However, in the real world, perfect balance is infrequent. 

To measure balance, we proposed using a chi-squared test. By permuting the edges, all possible (or a sufficient 
sample of) configurations of a network can be found, and using the observed networks, significance can be 
determined. Before the test can be applied the networks', edges had to be labelled for analysis. Using sentiment 
analysis techniques, an algorithm was created to automatically label data. The algorithm was created using 
movie scripts, and the test of balance was analysed using the same movie networks. 

The final model used was a Naive Bayes model with an average accuracy of 78% using 10-fold cross validation. 
Networks that were significant had either a great majority of balanced or unbalanced triads. Networks with a 
roughly equal number of balanced and unbalanced triads could not be discriminated from a random network. 
However, this behaviour could only be observed in larger networks with large number of triads. 

Impact of Egocentric Survey Design on Estimable Network Features 

Pavel N. Krivitsky, Michaf Bojanowski, Martina Morris 

Egocentric sampling of networks selects a subset of nodes "egos" and collects information from them on 
themselves and their immediate network neighbours "alters", leaving the rest of the nodes in the network 
unobserved. This design is popular because it is relatively inexpensive to implement and can be integrated into 
standard survey sampling designs. Recent work has shown that such data can be used to estimate a class of 
Exponential-family Random Graph Models (ERGMs) with principled statistical inference, and the fitted models 
can in turn be used to simulate complete networks of arbitrary size that are consistent with the observed 
sample data. 
In this work, we discuss how design choices for egocentric network studies impact statistical estimation and 
inference. The design choices include both sampling strategies (for egos and alters) and measurement 
strategies (for ego and alter attributes, and for ego-alter and alter-alter ties). We discuss the importance of 
harmonising measurement specifications across egos and alters, and conduct simulation studies to 
demonstrate the impact of sampling design on statistical inference, specifically stratified sampling and degree 
censoring. 
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Session 6: Social Media 2 

Polarisation on social media: modeling and evaluation 

Mehwish Nasim 

(University of Adelaide) 

Several models have been offered for understanding mechanisms of polarisation and extremism. They explain 
various aspects of the social dynamics behind polarisation. Social theories behind friendships suggest that 
people tend to be friends with likeminded people - social selection. Similarly, friends tend to influence each 
other - social influence. Such theories are in agreement with structural balance theory and the group 
conformity theory. Together they suggest that people who are friends with each other share common beliefs, 
which means polarisation is easy to build. 

Notwithstanding, it is hard to model polarisation and there is an increasing need of more well attuned models 
to understand various opinion dynamics that have been conflated under the term 'polarisation'. Escalation of 
extreme views poses a threat to the stability of societies as the last few years have seen moderate societies 
swayed by intolerance. Hence it is important to understand the dynamics behind polarisation in a society 
especially in the context of newer methods of information dissemination such as on line social networks and 
messaging applications. 

In this work we explore different phenomenon that may be considered polarisation. We present a relative 
agreement-based approach to model the change in opinion of actors in response to the opinion of other actors 
in the network. Using various pragmatic social network generation methods including exponential random 
graph models, we model the underlying social network, as well as assimilate and attune several parameters 
such as trust, emotions, propaganda etc., in order to emulate real life communication channels. We then use 
our model to evaluate different types of polarisation behaviours detected in the Australian Social Media space. 

Low-Skill Labor Specialization for Social Network Analysis at Scale 

Ian Mcculloh 

(Accenture Federal Services) 

With Luke Roache, Dirk Hodgson, John Wahl, and Omur Savas 

The volume, velocity, and variety of relational data has resulted in an unprecedented rise in the applications of 
social network analysis as well as the commercial demand for skilled analysts. The demand for social network 
services is increasing at a faster pace than the supply of skilled practitioners. Poorly defined analytic workflows 
and ignorance of underlying theories present delivery risk, especially when applied in the defence, law 
enforcement, or health sectors. 

We present an approach to labour specialization within the analytic tradecraft that allows greater scaling of 
social network services at a lower cost-point and with less risk to errors in delivery. We demonstrate this 
method using a case study involving social media analysis and the Labyrinth software environment 
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The role of bots and trolls in political conversations on Twitter 

Mahin Raissi 

(University of Canberra and Australian National University) 

With Robert Ackland, Timothy Graham and Florian Mu hie 

The 2016 US presidential election led to considerable interest and concern about the potential that 
"social bots" (automated software programs that post messages and connect to other users on social media, 
while presenting themselves as human beings) and also human-operated "troll" accounts were infiltrating 
political discourse, distorting on line conversations and manipulating public opinion. 

This presentation reports on an on-going project which aims to assess the role and impact of social bots and 
trolls on political conversations on Twitter during the 2016 US presidential election. Our dataset contains 6.5 
million tweets containing hashtags relating to the 2016 US presidential debates (e.g. #DebateNight), authored 
by 1.4 million Twitter users. To identify bots we first used the BotOMeter API from Indiana University which 
uses machine learning to classify Twitter users (based on meta-data from profiles, patterns of activity, and 
tweet content), and provides a score for each user in the range [0,1], with O (1) indicating the user is extremely 
unlikely (likely) to be a bot. However, the BotOMeter API provides a lot of "false positives" with institutional 
accounts (e.g. news media) and celebrities being incorrectly classified as bots, so we also employed qualitative 
methods to identify a subset of actual bot accounts. 

We identified Twitter trolls using the list of 2,752 Twitter handles created by the Russian Internet Research 
Agency "troll farm", published by the US Senate Select Committee on Intelligence. Having identified the bots 
and trolls, we then construct partial networks by extracting and combining their 1.5-degree ego networks, and 
investigate how different edge types (retweets, mentions, replies) are relevant to identifying political 
conversations. Finally, we use ERGM to analyse the structural signatures of network interactions within these 
networks: what were the bots and trolls doing, and how did humans react to them (if at all)? 



 

 

  

ABSTRACTS 

The deliberative potential of on line discussion: An analysis of dynamic threaded conversation 
networks on Reddit 

Robert Ackland 

(Australian National University) 

With Simon Copland, Galen Cuthbertson, Adrian Mackenzie and Tommaso Venturini 

Online discussion networks have become important for democracy as they provide citizens an opportunity to 
develop opinions and assess conflicting ideas. Such engagement can be positive, with the potential for 
consensus building if discussions span those with differences in opinion. But there is also a potential for 
negative online engagement, with interactions among like-minded people leading to amplification and 
strengthening of previously held beliefs (so called "echo chambers"). Gonzalez-Bailon et al. (2010) used 
deliberation theory from politica I science to propose a pa rticu la r threaded conversation network structure with 
the greatest deliberative potential, namely one involving both network breadth (maximising the number of 
people involved in the discussion and hence diversity of views) and network depth (maximising the extent of 
argumentation, leading to opinion formation). In this paper, we explore deliberation in on line discussion via 
an analysis of large-scale data collected from the social news site Redd it. 

We implement a dynamic version of the approach of Gonzalez-Bailon et al. (2010), allowing us to examine how 
the deliberative potential of an online discussion evolves over time. This allows us to assess how particular 
user behaviours and platform features (such as comment up-voting and down-voting) impact on the 
deliberative trajectory of an on line conversation. Our dataset involves a set of threaded conversations collected 
from two subreddits: Futurology (discussion about the future of humanity, technology, and civilisation) and 
KotakulnAction (for discussion about "GamerGate", which focused on issues of sexism in video games, but also 
general discussion about gaming, science fiction and comics). 

This presentation will focus on the methods we used to collect the data via the Redd it API and then transform 
them into dynamic conversation networks suitable for research. Some research preliminary findings will also 
be presented. 
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Session 7: Social Capital and Supports 

Social-Ecological Networks and Adaptive Responses to a Changing Climate 

Michelle Barnes 

(James Cook University) 

To effectively manage the chronic and stochastic impacts of rising global temperatures, people need the 
capacity to adapt. Social networks have long been advocated as a crucial component of adaptive capacity, and 
recent research argues that patterns of relationships between people and ecosystems (social-ecological 
networks) can lay the foundation for adaptive action. 
Here, we draw on novel advances in multilevel network modelling to simultaneously test how adaptive and 
transformative action may be facilitated or constrained by (1) an actor's position in a complex social-ecological 
network, (2) the actions of other actors in the network (i.e., social influence), and (3) other social, economic, 
and institutional factors known to support adaptive capacity. We implement this approach using 
comprehensive population data from a resource-dependent, Papua New Guinean island experiencing 
dramatic impacts from climate change. 
We found that less than half the population had made adaptive changes or transformed their livelihoods in 
response to climatic impacts. Results from our network models indicate that social influence in 
communication networks played an important role in encouraging adaptative action. Livelihood 
transformations were supported by closed, social-ecological structures between people and interconnected 
resources that enable learning and the internalization of feedbacks. Households that were more active in 
communication networks and had greater livelihood flexibility were also more likely to have transformed. 
Critically, factors that are often the focus of adaptive capacity building programs, such as assets, were not 
significantly related to our studied responses. 



 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABSTRACTS 

Who benefits from network interventions? 
The case of faith-based programs in low-income Philippine communities 

Petr Matous 

(Flinders University) 

With Peng Wang and Lincoln Lau 

Building social capital and strengthening social networks of members of low-income communities have been 
recommended as potential pathways out of poverty. Access to social support and information via social 
networks is also an important determinant of health. However, it is not clear how network strengthening 
interventions and community-based programs interact with pre-existing networks and power structures. We 
examine the impact of one such intervention in ten low income communities in the Philippines. The program 
is a largely popular program of a faith-based non-governmental organization implemented in thousands of 
communities in multiple countries. It brings together identified low-income individuals in each community for 
14 weekly session that include training on income generation, health protection, and Christian faith. An 
important presumed yet unmeasured outcome of the intervention is supposed to be strengthening the social 
support networks of the participants. 
We measured the social support network of the participants in each community before and after the 
intervention and analysed their change jointly for all ten communities with TERGMish models. Innovatively, 
we condition the modelled post-intervention networks on the pre-intervention networks, pre-intervention 
node attributes, and the attribute change through the intervention. Given the nature of the intervention, we 
focus on income, health, and faith attributes. We find that those who strengthened their social support 
networks most through the intervention are those who were healthier to begin with, those who further 
improved their hea Ith th rough the intervention, those who go more to church, those who further strengthened 
their faith through the intervention, those who displayed more social activity by visiting their neighbours, and 
those who further increased th is activity th rough the intervention. As far as faith-based network interventions 
as concerned, it looks as if "Whoever has will be given more, and they will have an abundance. Whoever does 
not have, even what they have will be taken from them." 



 

 

 
 
 

 

  

 
 
 

 

  

 

 

 

 
 
 

ABSTRACTS 

How social capital and social support differs for construction workers with and without psychological 
distress 

Rebecca Langdon 

(Queensland University of Technology) 

With Cameron Newton 

The purpose of this research was to explore how social capital (friends, family, work colleagues) and social 
support (emotional, tangible, informational, and companionship) might differ for construction workers with 
and without psychological distress. A cross-sectional sample of civil construction workers completed a 
structured interview process to obtain their social capital and social support availability, with a survey to assess 
their level of psychological distress. 
Interview information collected data on social capital using the free-recall name generation method, perceived 
closeness to the social capital, and the perceived strength of the different types of social support received from 
the nominated capital. Using UCINET, a social network analysis adopting an ego-net approach was carried out 
on workers (n = 14) to visually explore differences in the size, strength, and composition of their social 
networks. Ego-nets were created for social capital and for each of the social support types received from the 
nominated capital. A visual comparison was performed between ego-nets of social capital and each type of 
social support to determine if any differences exist between construction workers with and without distress. 
Construction workers without distress tended to have a larger network with more sources of social capital 
available, in addition to closer relationships when compared to those experiencing distress. 
Further, workers without distress had more emotional support availability available from a variety of sources. 
There appeared to be no differences in the size, strength, and availability between workers without distress, 
and those with distress for social support related to tangible, informationa I, and companionship. Th is indicates 
that access to a variety of social capital and perceived closeness to the capital is potentially important for these 
workers. Further, the perceived availability to access (and potentially utilise) high amounts of emotional 
support may be important in protecting against psychological distress in construction workers. 

Building Connections between Micro-level and Macro-level Social Capital 

Hang Young Lee 

(Macquarie University) 

This research examines the relationship between micro-level and macro-level social capital. It investigates the 
association between four typical measurements of micro-level (position generator and name generator) and 
macro-level socia I ca pita I (generalised trust and voluntary organisation participation). The analysis of the 2008 
U.S. Social Capital Survey data identifies two unique combinations of micro-level and macro-level social capital 
measurements. 
Social capital measured by position generator shows a strong association with voluntary organisation 
participation, but not with generalised trust. By contrast, social capital measured by name generator is 
associated with generalised trust, but not with voluntary organisation participation. 
Further investigation confirms that the way to access micro-level social capital is a key factor that connects 
two different levels of social capital. People with more strong ties would show a higher level of generalised 
trust while those with weaker ties would participate more actively in voluntary organisations. 



 

 

  

 
 

 

ABSTRACTS 

Social networks of adolescents and risky sexual health behaviour 

Keith Sae Lin 
(University of Sydney) 

With Rachel Skinner and Kon Shing Kenneth Chung 

Background: Adolescence is defined as age 10-24 years old (Patton et al., 2018, Patton et al., 2016). It is a stage 
under physical and mental changes and the adaptation of social and cultural complexities (Patton et al., 2018). 
Forming healthy sexual relationship is a crucial part of adolescent development (McKee et al., 2010). However, 
given the pervasiveness of social media today, we know little about the potential role of online and offline 
social networks and the formation of adolescent sexual relationships. In this study, we examine the 
relationship between social networks and risky sexual behaviour of adolescents. 
Methods: This study is analysis of baseline data of Social Network and Sexual Agency Project (SNAP study), a 
prospective longitudinal cohort, collected from 2016 to 2018. In this online survey, eighty-four adolescents 
provided data about socio-demographic characteristics, sexual behavior and their social network. The data was 
analysed using social network software - UCINET and statistical package - STATA. 
Findings: Demographic characteristics: Of 84 participants, 59 (70%) are female, 19 (23%) are male and 6 (7%) 
are "others", aged 15 to 17 in high school grades between 9 to 12. Forty-two participants (51%) reported they 
were attracted to opposite sex while 40 participants (49%) both sex or same sex or not sure. Sixty-nine 
participants (80%) engaged in any kind of sexual activities. Sexual behaviours: Among 43 participants who 
responded to "the number of partners", 30 (68%) had one or no partner while 16 (37%) had more than one 
partner. Among 43 participants who responded to "sex with condom", 28 (65%) reported they had not used it 
while 15 (35%) had had. Among 44 participants who responded to "the experience of unwanted sex", 30 (68%) 
had not had that experience while 14 (32%) had had. Among 44 participants who responded to "currently in a 
sexual relationship", 32 participants (73%) had it while 12 (27%) did not have. Among 73 participants who 
responded, "the potential to have sex in next six months", 47 (64%) was likely to have sex while 26 (36%) was 
not. 
Social network characteristics: Among 86 participants, 78 responded to social network variables. The mean 
and standard deviation of the variables were: average tie strength: 7.9 (±1.04), ego density: 0.64 (±0.26), 
degree centrality: 7.66 (± 2.13), betweenness centrality: 8.19 (± 9.62), closeness centrality: 13.87 (± 3.71), 
efficiency: 0.46 (± 0.21), constraint: 0.44 (± 0.14) and centralization: 0.40 (± 0.17). Multivariate linear regression 
with the controlling of potential confounders: age, gender and socio-economic index showed number of 
partners and having the experience of unwanted sex are associated with certain social network variables 
significantly. Those who reported having had more than one partner was associated with higher Ego density: 
0.19 (95% Cl= 0.02, 0.36, p-value= 0.005), higher betweenness centrality: 7.93 (95% Cl= 0.82, 15.08, p
value=0.03), higher efficiency: 0.21 (95% Cl=0.07, 0.35, p-value= 0.005) and higher centralization: 0.12 (95% 
Cl= 0.008, 0.27, p-value= 0.038) than those who reported having had one or no partner. Those who had an 
experience of unwanted sex were associated with higher closeness centrality 3.19 (95% Cl= 0.06, 5.8, p-value= 
0.02) than those who had not had that experience. 
Conclusion: In this study, adolescents who had higher scores in many social network attributes were more 
likely to engage in potentially risky sexual behaviours. 



 

 

 

 

 

 

 
 

 
  

ABSTRACTS 

Session 8: Brokerage 

Small State, Quasi State 'Brokerage' in global city networks 

Kirsten Martinus 

{University of Western Australia) 

With Thomas Sigler, lacopo lacopini and Ben Derudder 

Small or quasi states have a distinctive role in the global economic network, being places of relatively small 
populations in island-states, small enclaves and/or city-states. Over the 20th century, there has been a rise in 
both their numbers and significance. Their small size means they have limited or no resource wealth, making 
them highly dependent on other nations and global markets. 
Nonetheless, many have positioned themselves strongly as 'gateways' or trade entrepots, competing 
alongside global economic powerhouse nations. Whilst many have done this by providing specialised or 
'brokering' services of knowledge, information, or trade, there are limited studies understanding this role in 
borrowing size from other economies. 
Drawing on a network analysis of approximately 700,000 firm headquarter and subsidiary locations from 13 
of the world's largest stock exchanges, this paper investigates corporate linkages across the world to 
understand the brokerage role of Luxembourg, Singapore, Hong Kong, and Panama. Using Gould and 
Fernandez (1989) five broker types of coordinator, consultant, gatekeeper, representative, and liaison, our 
analysis is novel in providing more nuanced understandings of small 'gateway' region as well as 
operationalising the brokerage concept in the analysis of global networks. We conclude that brokerage is a 
defining attribute of a small or quasi states economic function and history, and that the form this takes differs 
between actors and economic configurations. 

How Do Perceived Brokers Interact in Collaboration Networks? 

Maedeh Aboutaledi Karkavandi 

{Swinburne University of Technology) 

With Dean Lusher, Peng Wang, and Michael Gilding 

Some people are critical in connecting disconnected others in collaboration networks. The aim of this study 
was to ascertain the location of perceived brokers within a network of collaboration ties, while at the same 
time investigating the role of personal attributes (e.g., sex, age, experience) that might account for one's 
reputation as a broker. Participants were from an Australian university (n = 162) and an Australian national 
research agency (n = 49). 
An on line network survey consisted of a range of social network questions that asked about various types of 
collaborative activities between the university and the research organisation, and of whom they wou Id go to 
for information or help in gaining access to the other partner. The network survey also asked a range of 
individual attribute questions about demographics. An auto logistic actor attribute model (ALAAM) was run in 
MPNet (P. Wang et al., 2018). Results showed that perceived brokers tended to be linked together within the 
network. This indicates that being seen as approachable is shared within specific collaborations. 
Notably, perceived brokers were not active in the collaboration network more widely, tending to report fewer 
collaboration ties overall. Instead, their collaborations emphasized quality over quantity, with a greater 
number of reciprocal (mutually acknowledged) collaboration partnerships. Those in leadership positions, 
women, and research agency employees currently studying at the university, were also more likely to be 
perceived as brokers to the other organisation. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACTS 

Competitive Structures: Performance in Temporal Brokerage Processes 

John Dunn 

(Department of Defence) 

With Eric Quintane, Lucia Falzon, and Martin Wood 

While existing measures of brokerage (e.g., constraint) are well suited to cross-sectional social network data, 
their application to sequences of relational events (e.g., email, phone calls) requires transforming a continuous 
sequence of events into one or multiple cross sections, which removes information about the timing and 
sequence of the events. Relational events, i.e., sequences of time stamped interactions between social actors, 
are making inroads into organizational network research and, we argue, offer a unique opportunity to examine 
the process of brokerage and its relation to the benefits associated with occupying a brokerage position. 
Building on existing literature, we distinguish between two distinct brokerage processes: arbitraging, where 
alters stay unconnected across structural holes and collaborating, where a direct connection is established 
between alters across structu ra I holes. 
Using a purpose-built temporal algebra, we propose a measure of brokerage that characterizes the process 
(arbitraging or collaborating) that brokers engage in for any sequence of time stamped relational events. We 
demonstrate the usefulness of our measures using a dataset of metadata from timed email exchanges of all 
employees in one organization. We examine the association of the position and process of brokerage with 
employee performance. Replicating past findings, our results show that occupying a brokerage position 
enhances performa nee. 
We also find that the brokerage processes of arbitraging or collaborating alone are not related to performance. 
However, and contrary to previous empirical results using surveys, we find that brokers with collaborating 
processes tend to perform better. We further examine the relationship between brokerage processes and 
performa nee by distinguishing between regularly occurring (stable) and occasiona I (fleeting) relationships and 
show that it is mainly a collaborating process in fleeting relationships that is related to performance. We 
discuss how these results contribute to our understanding of the process of brokerage. 
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Poster session 

On Coordinated Online Behaviour 

Derek Weber 

(Department of Defence, University of Adelaide) 

Distinguishing genuine grass roots movements from covert international subterfuge in shifting public opinion 
on on line social media remains a significant research challenge. Studies of large-scale on line behaviour have 
often focussed on information dissemination or the notion of influence based on connectivity. Such efforts 
examine the virality and reach of posts and memes over time, as well as the centrality of individual nodes 
within a network. 
Often, however, changes in social networks (online and offline) are the result of the effort of not highly 
influential individuals but groups of individuals, working together towards a common cause, overtly or 
covertly. Our aim is to develop detection methods for both collaborating groups and their behaviour patterns 
and strategies on social media. In the absence of context surrounding collected social media data, however, 
detection of collaboration is limited to considering only interactions. Our early work focused primarily on a 
network science approach to discovering groups exhibiting evidence of coordinated behaviour only from social 
media interactions. This approach requires the behaviour patterns of interest to be pre-identified. Although 
several specific patterns were found in the computer science literature, discovering more general patterns 
require a better understanding of how humans collaborate, which can be informed with a better 
understanding of a broad range of disciplines, such as political science, organisational psychology and military 
command and control. 
We present findings from a review of such this literature and their synthesis into a general definition of 
coordinated activity patterns that can be applied to future planned studies of topic- and event-based social 
media activity. Furthermore, results from the original analysis of several Twitter corpora are compared with 
preliminary results obtained from the more broadly informed analysis. 

Connecting sunken actors: Social Network Analysis in Maritime Archaeology 

Enrique Aragon 

(Flinders University) 

Connections and networks play a pivotal role in our lives and society. 'Social Network' has become a popular 
term thanks to on line tools as Facebook or Twitter, which allow us to connect with everyone. This notion of 
'network' has influenced not only our daily lives but also science. Currently, 'Network approach' covers a range 
of interdisciplinary fields as diverse as computer sciences, physics, socia I sciences or digital humanities. Specific 
to maritime archaeology, Social Network Analysis (SNA) is well established as a method, but its theoretical 
application to create network models is an incipient initiative. My PhD project cover the study of maritime 
connectivity in the western Mediterranean during the Early Iron Age (8th to the 6thcentury B.c.). 
This research aims to trace cultural interactions by understanding socio-economic processes of change in 
culture contact. The goal of this paper is to present a network computer model as a potential instrument to 
reinterpret underwater sites by integrating spatial and non-spatial patterns of cultural contact. Social relations 
are channels of cultural contagion and persuasion, and as such are embedded in a diffusion process. Using my 
case study, links between actors illustrate the flow of material goods, information, affect, power, influence, 
social support, and social control. By focusing on exploring the relation between the structural positions of 
actors in a network and the moment at which they adopt an innovation this model reveals information about 
developing relationships in maritime trade during the past. 
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Education beyond those educated: The diffusion of knowledge and behaviour through social networks 

Hannah Fair 

(University of Tasmania) 

With Shannon Klekociuk, Claire Eccleston, Kathleen Doherty, Maree Farrow 

Dementia is a large and growing global public health concern, with 50 million people living with dementia in 
2018 and 152 million people expected to be living with dementia by 2050. Primary prevention through lifestyle 
modification is the best available approach to reduce the global burden of dementia, however public 
awareness of risk reduction strategies remains poor. 
To address this the Wicking Centre developed the Preventing Dementia Massive Open Online Course (PD 
MOOC), which provides free online education about modifiable dementia risk factors. This course attracted 
over 64,000 enrolments from 2016 to 2018. These participants had a median age of 51, and a high proportion 
were females, health care workers and individuals with post-secondary qualifications. Immediately after the 
course participants were asked "if you have already applied your MOOC learning, please tell us how". 3575 
participants answered this question and 24.5% mentioned sharing dementia risk reduction information with 
members of their social network. 
Thematic analysis revealed the connections through which information was shared, the specific risk domains 
about which information was shared and risk-reducing behaviour changes made by information recipients. 
Responses which implied an age, gender or occupation related connection between the knowledge broker and 
the knowledge recipient showed that dementia risk information reached people whose gender and occupation 
were different to those of typical MOOC participants. Comparing the connections through which participants 
heard about the MOOC to those through which they shared information showed that participants acted as 
boundary spanners, transmitting dementia risk information between sub-groups within their social network. 
Some participants reported that members of their social network with whom they shared dementia risk 
information made risk-reducing behaviour changes. 
This study shows the potential impact of interpersonal transmission of dementia risk information and will 
inform a detailed investigation of knowledge diffusion through PD MOOC participant's social networks. 
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ABSTRACTS 

Taking social network perspectives to the National Disability Insurance Scheme (NDIS} 

Brent Hayward 

(University of Melbourne) 

A monumental change in the provision of support to people with disability in Australia is underway with the 
National Disability Insurance Scheme (NDIS). This poster describes a program of research using social network 
perspectives to discover how a major practice framework in the NDIS named positive behaviour support (PBS) 
is diffused within government and non-government organisations. Several small studies have been completed 
which substantiate a focus on policy and leadership as avenues to explore the diffusion of PBS: 

Condensation symbols were used in the discourse analysis of a state government policy. Results 
indicated that PBS was used as a buzzword, where it remains conductive, but the network of meaning 
is ill-defined (Hayward, Poed & McKay-Brown, 2017). 

Policy imitation by the States and coercion by the federal government is speculated to have influenced 
the diffusion of PBS policies in the lead-up to the NDIS (Hayward, McKay-Brown & Poed, 2019). 

A conceptual framework for diffusion was used in the analysis of three published papers. The analysis 
argues that PBS is characteristic of a heterophilous communication network (Hayward, Poed & McKay
Brown, 2018) 

Three further studies are underway to explore these foci and are outlined in this poster: 

1. A discourse network analysis to identify and interpret policy belief coalitions. The advocacy coalition 
framework was used to define policy beliefs with cultural theory, policy cultures, and the concept of 
wicked problems were used to operationalise the empirical and normative aspects of beliefs. Results 
were graphed and analysed using Visone. 

2. A citation analysis to discover the research front and intel lectua I base for the policies using co-citation 
analysis, citation content analysis, co-phrase analysis, citation functions, and citation uniformity 
measures. Results were graphed and analysed using Cytoscape. 

3. A whole network study using reputational snowballing to identify opinion leaders and seekers in the 
PBS network in an Australian state. Ethics approval has been granted for this study which uses a seed 
sample to initially nominate persons to invite to participate in an online survey. The online survey 
applies three existing scales to measure ego characteristics and a name generator using an exchange 
approach for alter relationships. 

Only a very small number of published studies in disability services and PBS have used social network 
perspectives. The disability studies have been relatively small egonet designs and those from PBS have only 
been conducted in individual schools and districts. Studies of PBS policy are even fewer and none have used 
socia I network perspectives. No studies have been conducted in Australia. Th is program of research contributes 
to the application of discourse analysis and citation analysis to policy, and a whole network approach to 
investigating actors in a disability jurisdiction. The fed era I government, th rough the NDIS, is actively promoting 
PBS, along with the States. Now with the burgeoning of non-government disability service providers in the 
NDIS with their own policies, it is necessary to explore the construct of policies across these three governance 
levels and to understand how networks of actors are contributing to the diffusion of PBS. Results will inform 
the application of PBS in the NDIS for improved outcomes for people with disability. 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACTS 

A research framework to understand the progression of congestive heart failure in type 2 diabetes from disease network 

Ekramul Hossain 

{University of Sydney) 

With Arif Khan and Shahadat Uddin 

Chronic diseases are increasingly common and cause most of the burden of ill health in most countries. They 
have large impacts on quality of life, social and economic conditions. These diseases bring several health risks 
to the patients when they suffer from more than one chronic disease at one time (also known as comorbidity 
of chronic disease). Due to this, governments and healthcare service providers are concerned about the burden 
of comorbidity of chronic diseases. However, understanding the progression of comorbidities can provide vital 
information for the prevention and better management of chronic diseases. The routinely collected 
administrative healthcare data contain semantic information about patients' health in the form of disease 
codes. 
Therefore, these data can be used to understand the progression of chronic disease co morbidities. Most studies 
in this field are focused on understanding the progression of one chronic disease rather than multiple chronic 
diseases. In this study, we aimed to understand the progression of multiple chronic diseases, i.e., comorbidities 
that occur when patients of one chronic condition progress towards another. Based on the prevalence of 
chronic diseases within the Australian population, we have particularly focused on the comorbidity 
progression of congestive heart failure (CHF) in patients with type 2 diabetes (T2D). In this study, we propose 
a research framework to understand and represent the progression of CHF in patients with T2D using social 
network analysis and graph theory. We used administrative healthcare data drawn from the Australian 
healthcare context. We constructed two baseline disease networks from two cohorts (i.e., patients with both 
T2D and CHF and patients with T2D). A final weighted disease network from two cohorts was then generated 
by giving more weights to the prevalent comorbidities in patients with T2D and CHF compared to the patients 
with only T2D. 
The results show that chronic pulmonary disease, cardiac arrhythmias, valvular disease and renal failure 
occurred frequently during the progression of CHF for T2D patients. In addition, the final disease network 
shows the highest transition between electrolyte disorders and renal failure. This indicates that these two 
diseases may be potentia I risk factors for the progression towards CH Fin patients with T2D for this population 
cohort. Thus, the proposed network representation can help the healthcare provider to understand high-risk 
diseases and progression pattern between recurrence of T2D and CHF. Also, it can help in the efficient 
management of healthcare resources. The study presents a research framework using a network approach to 
understand the progression of CHF in patients with T2D. The proposed framework could be useful for 
stakeholders including governments and health insurers to adopt appropriate preventive health management 
program for the patients at high risk of developing multiple chronic diseases. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACTS 

A Comprehensive Analysis of Patient-Sharing Provider Collaboration Network in Australian Healthcare 
Industry Using Administrative Data 

Shakir Karim 

(University of Sydney) 

With Shahadat Uddin, Arif Khan and Ekramul Hossain 

Effective and efficient healthcare services require comprehensive collaboration and coordination of the 
healthcare actors and the complex inter-reliant activities. Particularly, for the Patients-Sharing Provider 
Networks, effective collaboration can ensure the best possible health outcome and value. Therefore, 
understanding the dynamics of patient-sharing collaboration network is essential to measure the efficiency of 
healthcare delivery services. 
To accomplish that, we developed a comprehensive literature review guideline focusing on academic articles 
on patients-providers network integration in the Australian healthcare context. The literature review scope 
included academic textbooks, peer-reviewed articles and conference proceedings. We used relevant search 
terms in the online indexing services, e.g., Google Scholar, ScienceDirect, Emerald, and IEEE Xplore to find 
related literature items addressing the mentoring topic of Physician collaboration networks, Patients referral 
networks, Patient- sharing networks in health care settings. In this study, we also proposed a network-based 
approach using social network analysis and administrative healthcare data to understand and develop 
patients-sharing provider networks. Patients-Sharing Provider Networks make the health sector more efficient 
and helps to take the quick and proper decisions with real-time. Therefore, different healthcare organizations 
in Australia can use Patient-Sharing Provider Networks to make better decisions on their strategic and 
operational directives. 
Therefore, this research provides a comprehensive analysis of Patient-Sharing Provider Networks. Thus, this 
research provides useful insights as well as networked approach of analysing healthcare collaboration in the 
Australian context. This can potentially help in transforming the way the Australian health industry manages, 
analyses and leverages on data. The result also is beneficial for the Academics, Patients, Health Care and 
Insurance Providers and Government and Health Industry Stakeholders. 
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Social networks of adolescents and risky sexual health behaviour 

Keith Sae Lin 
{University of Sydney) 

With Rachel Skinner and Kon Shing Kenneth Chung 

Background: Adolescence is defined as age 10-24 years old (Patton et al., 2018, Patton et al., 2016). It is a stage 
under physical and mental changes and the adaptation of social and cultural complexities (Patton et al., 2018). 
Forming healthy sexual relationship is a crucial part of adolescent development (McKee et al., 2010). However, 
given the pervasiveness of social media today, we know little about the potential role of online and offline 
social networks and the formation of adolescent sexual relationships. In this study, we examine the 
relationship between social networks and risky sexual behaviour of adolescents. 
Methods: This study is analysis of baseline data of Social Network and Sexual Agency Project (SNAP study), a 
prospective longitudinal cohort, collected from 2016 to 2018. In this online survey, eighty-four adolescents 
provided data about socio-demographic characteristics, sexual behavior and their social network. The data was 
analysed using social network software - UCINET and statistical package - STATA. 

Findings: Demographic characteristics: Of 84 participants, 59 (70%) are female, 19 (23%) are male and 6 (7%) 
are "others", aged 15 to 17 in high school grades between 9 to 12. Forty-two participants (51%) reported they 
were attracted to opposite sex while 40 participants (49%) both sex or same sex or not sure. Sixty-nine 
participants (80%) engaged in any kind of sexual activities. Sexual behaviours: Among 43 participants who 
responded to "the number of partners", 30 (68%) had one or no partner while 16 (37%) had more than one 
partner. Among 43 participants who responded to "sex with condom", 28 (65%) reported they had not used it 
while 15 (35%) had had. Among 44 participants who responded to "the experience of unwanted sex", 30 (68%) 
had not had that experience while 14 (32%) had had. Among 44 participants who responded to "currently in a 
sexual relationship", 32 participants (73%) had it while 12 (27%) did not have. Among 73 participants who 
responded, "the potential to have sex in next six months", 47 (64%) was likely to have sex while 26 (36%) was 
not. Socia I network characteristics: Among 86 participants, 78 responded to socia I network variables. The mean 
and standard deviation of the variables were: average tie strength: 7.9 (±1.04), ego density: 0.64 (±0.26), 
degree centrality: 7.66 (± 2.13), betweenness centrality: 8.19 (± 9.62), closeness centrality: 13.87 (± 3.71), 
efficiency: 0.46 (± 0.21), constraint: 0.44 (± 0.14) and centralization: 0.40 (± 0.17). Multivariate linear regression 
with the controlling of potential confounders: age, gender and socio-economic index showed number of 
partners and having the experience of unwanted sex are associated with certain social network variables 
significantly. Those who reported having had more than one partner was associated with higher Ego density: 
0.19 (95% Cl= 0.02, 0.36, p-value= 0.005), higher betweenness centrality: 7.93 (95% Cl= 0.82, 15.08, p
value=0.03), higher efficiency: 0.21 (95% Cl=0.07, 0.35, p-value= 0.005) and higher centralization: 0.12 (95% 
Cl= 0.008, 0.27, p-value= 0.038) than those who reported having had one or no partner. Those who had an 
experience of unwanted sex were associated with higher closeness centrality 3.19 (95% Cl= 0.06, 5.8, p-value= 
0.02) than those who had not had that experience. 

Conclusion: In this study, adolescents who had higher scores in many social network attributes were more 
likely to engage in potentially risky sexual behaviours. 



 

 

 

 

 

 
 

 
 
 

  

ABSTRACTS 

Crime within the Australian Neo-Jihadist Network: An analysis of operational role and network position. 

Phillip Screen and David Bright 

To date there has been minimal empirical research utilising social network analysis (SNA) to examine the 
crime-terror nexus. The aim of this thesis is to examine the crime-terror nexus with specific reference to the 
operational role and network position of actors within the network. We report results on a case study of the 
Australian neo-Jihadist network. 
First, we explore the extent of crime among network actors. Actor criminal history and criminal activity related 
to the operation of the terrorist network was extracted from the Australian Legal Information Institute and 
Factiva. We found that over a third of network actors had been involved in petty crime prior to their 
involvement in terrorist activities. 
Further, nearly 25% of network actors had been involved in market-based crimes and 12% had committed 
property crimes prior to the terrorist cell's operation. Actors with high degree centrality generally held roles 
such as leader and spiritual advisor, and generally had minimal to no criminal engagement. Brokers, especially 
those who scored high on betweenness centrality and low on degree centrality, often had histories of market 
crime. We argue that the crime-terror nexus appears to fill both human capital and social capital voids, such 
as through low-level crime. 

Social networks of adolescents and risky sexual health behaviour 

Melissa Twemlow 
(Vrije Universiteit Amsterdam) 

With Maria Tims, Sventlana Khapova and Stefano Za 

While proactivity research currently tends to focus on individual performance (Grant et al., 2009), proactive 
work behaviours also play an essential role in the performance of teams (Kirkman & Rosen, 1999). To 
encourage proactivity, many organisations have adopted agile methods that rely on self-managing teams to 
take full autonomy for their performance (Grant & Parker, 2009; Moe, et al., 2012). Due to this reliance on 
employees to be proactive, the question arises how characteristics of the team's communication network 
shape proactivity. 
This study responds to the call for more research on how proactivity is interpreted in teams and how team
level network configurations can enhance team outcomes (Parker & Bindl, 2016). From a social network 
perspective (e.g., Burt, 1992), we argue that disconnected teams may hinder their performance by not sharing 
critical information about team issues (Reagans & McEvily, 2003), thereby inhibiting proactivity in dealing with 
these problems. We also propose that team-oriented proactivity can benefit performance when the proactive 
individual is central in the team's network (Lin, et al., 2005). 
In turn, as it takes time to understand and learn what proactive efforts are desirable, team members would 
benefit from strong ties (Levin & Cross, 2004). We are currently collecting multi-level network and survey data 
from approximately 540 employees nested in 60 agile teams and can present findings at the conference. 
Managers serve as external raters of the team's performance. Controlling for proactive personality, task 
interdependence, and team size, we aim to calculate team information and problem-solving network 
measures (including density, centralization, network strength) to examine the structure's influence on the 
degree of team member proactivity (items from Griffin et al., 2007) and the moderating effect of team 
monitoring and team reflexivity (items from De Jong & Elfring, 2010). 
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