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Foreword by WIMSIG Chair
It is a pleasure and an honour, as the Chair of WIMSIG, to welcome you to the inaugural WIMSIG
Conference to celebrate women in the Australian Mathematical Sciences and to showcase their research. I am certain that we are all going to have a wonderful time, seeing the breadth of research by
women across all disciplines of mathematics, Pure Mathematics, Applied Mathematics and Statistics,
whether in academia or industry, and also considering the matters of attracting women into STEM
careers and supporting their progress.
The Women in Mathematics Special Interest Group, or WIMSIG, became an active special interest
group of the Australian Mathematical Society in early 2013 and so is not yet 5 years old. The group
differs from other special interest groups in the diversity of interests of its members, which cover the
breadth of the mathematical sciences. Instead of common research interests, it is a desire to promote
and support women employing mathematics and statistics in their careers that ties the group members
(now numbering over 300) together. In view of this I feel it is quite remarkable that such a young and
diverse group in the relatively small Australian mathematics and statistics community can hold such
a landmark conference. It is testament to the strength and vitality that WIMSIG has developed and
fostered under the leadership of the past Chairs, Asha Rao and Lesley Ward, each greatly aided by
a very hard-working and capable Executive Committee. I particularly want to recognise and thank
Lesley Ward for proposing this conference and steering its organisation, and the whole Conference
Steering Committee for the work they have done to bring this conference from an idea to a reality.
It is my view that groups and societies need activities to engage their members so that they feel part
of an active group. For some years WIMSIG has assisted with the Women in Mathematics lunches
and dinners at the annual AustMS and ANZIAM conferences, instituted by Professor Nalini Joshi and
generously sponsored from her ARC Georgina Sweet Australian Laureate Fellowship. The AustMS
through WIMSIG provides grants to assist anyone working or studying in the mathematical sciences
in Australia with caring responsibilities, and travel grants to assist women with research visits and
conference attendance. Thanks in particular to Joanne Hall and Amy Glen, WIMSIG also produces
a monthly newsletter for all its members. However, this conference extends WIMSIG’s activites in
a significant way; it is WIMSIG’s own conference, providing a forum for WIMSIG members to come
together and feel a sense of community through discussion of research and other issues. This is, I
believe, its main benefit. The number of registrants and presenters demonstrates the commitment
felt by the WIMSIG membership, which is very encouraging. We are also very appreciative of and
encouraged by the strong financial support the conference has received from the mathematical sector
of academia and from industry.
I wish you all an enjoyable and rewarding conference; I am certainly looking forward to it!

Associate Professor Yvonne Stokes
Chair of the AustMS Women in Mathematics Special Interest Group (WIMSIG)
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Welcome from Conference Director
Welcome to the WIMSIG Conference 2017:
Mathematical Sciences!

Celebration of Women in Australian

This landmark Conference is the first in Australia devoted to showcasing the research of women
in the mathematical sciences. Our scientific programme reaches across statistics, pure mathematics,
mathematics in industry, and applied mathematics. We offer four plenary talks, twelve special sessions
of research talks, and a poster session. By bringing together women working in the mathematical
sciences, we aim to foster new collaborations and enhance existing ones, and to facilitate networking
and mentoring which in turn will help the advancement of women’s careers.
We are delighted to welcome 190 participants (at time of writing), from 10 countries. The Conference
warmly welcomes people of any gender. All the research talks and posters will be given by women.
Over 100 abstracts have been accepted. About 85% of the Conference participants are women, and
about 30% are students.
Most people in the Australian mathematical sciences have never been in a majority-female research
environment, not even for a day. This Conference offers women a rare opportunity to experience a
research conference where most participants are of the same gender as themselves, and the encouragement, networking and boost to morale that flow from that experience.
For leaders (of any gender) in our discipline, especially those with a role in recruitment processes, this
Conference offers an unparalleled opportunity. Here you can expand your networks, and hear research
talks by a large number of female researchers over a wide range of fields and career stages. Thus the
conference will help to increase future participation by women in conferences, recruitment processes,
and professional societies.
Distinctive features of our Conference, in addition to the scientific programme, include:
• Free childcare provided during all Conference activities, including the Conference dinner
• Panel discussion on The Gender Equity Landscape in the Australian Mathematical
Sciences
• Panel discussion on Broader Perspectives on Gender Equity, Across Countries and
Disciplines
• Networking 25 discussion within each special session
• Special session on Gender Equity and Diversity in Mathematics
• LGBTIQ Folks and Allies Afternoon Tea
• Gender Equity Resource Kit included in this Conference Booklet
• Travel Grants assisting more than 30 women participants
• Information session on the AustMS WIMSIG Cheryl E. Praeger and Anne Penfold
Street Travel Awards
• Professional development workshop on Shameless Self-Promotion
On behalf of the Conference Steering Committee, I thank our four plenary speakers, seven panellists,
workshop leader, twenty-five organisers of special sessions, speakers, poster presenters, volunteers, and
participants, for your contributions to the success of the Conference. We are grateful for the financial
commitment of our sixteen sponsors. Their generous contributions have made the Conference possible,
and in particular have funded our Travel Grants.
I thank the University of South Australia for hosting the Conference, and Deputy Vice Chancellor:
Research and Innovation Tanya Monro, Pro Vice Chancellor Simon Beecham, and Head of the School
of Information Technology and Mathematical Sciences Brenton Dansie for their support.
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Warm thanks go to everyone who has contributed to organising this Conference, including Amie
Albrecht, Anne Bigiolli, Nigel Bean, Sarah Brough, Helena Brusic, Ben Burton, Julie Clutterbuck,
Deborah Cromer, Sia Duff, Maria Gardiner, Gary Glonek, Bruce Hancock, Bruce Henry, Nalini Joshi,
Inge Koch, Janine McIntosh, Kerrie Mengersen, Robert Moller, Ross Moore, Michèle Nardelli, Mary
Myerscough, Christine O’Keefe, Aleks Owczarek, Catherine Penington, Cheryl Praeger, Malabika
Pramanik, Geoff Prince, Ami Radunskaya, Jacqui Ramagge, Trevor-Tirritpa Ritchie, Renee Short,
Scott Sisson, Peter Stacey, Deborah Street, Stephanie Swanson, Kate Smith-Miles, and Yvonne Stokes.
Many others, too numerous to name here, provided our team with assistance, support, guidance and
knowledge. We thank all who have contributed to making this historic event successful.
We extend our special thanks to Amy Glen (Conference website), to Joan Licata (Conference Travel
Grants Selection Committee), to Joanne Hall (WIMSIG Newsletter), and to John Banks (Register!).
Dozens of meetings, hundreds of hours, thousands of emails, . . . I offer my heartfelt thanks to the
Conference Steering Committee for their planning, dedication, resourcefulness, attention to detail,
collegiality, and sheer hard work, over many months and far beyond what could reasonably have
been expected: Lynn Batten, Catherine Greenhill, Grace Joshy, Giang Nguyen, Ngamta (Natalie)
Thamwattana, and Sue Tyerman.
We owe a particular debt to Sue Tyerman, who has been outstanding as Conference Administrator.
My appreciation and gratitude for Sue’s manifold contributions are greater than I can express.
To all participants: we strongly believe that this Conference will be an eye-opening, inspiring and
transformative experience for all participants and for the Australian mathematical sciences community.
Thank you for coming, and please ask each other “what are you working on?”. I wish you a wonderful
Conference!

Associate Professor Lesley Ward
Conference Director
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Conference Organisation
Conference Steering Committee
Associate Professor Lesley Ward – Conference Director
University of South Australia
Dr Giang Nguyen – Conference Treasurer
University of Adelaide
Associate Professor Catherine Greenhill – Special Sessions
University of New South Wales
Dr Grace Joshy – Poster Session
Australian National University
Professor Ngamta (Natalie) Thamwattana – Conference Booklet & Poster
University of Wollongong
Professor Lynn Batten – Member (2016) & Advisor
Deakin University
Ms Sue Tyerman – Conference Administrator
University of South Australia

Conference Travel Grants Selection Committee
Dr Grace Joshy
Australian National University
Dr Joan Licata
Australian National University

Conference Administration
Dr John Banks – Register!
University of Melbourne
Dr Amy Glen – Conference Website
Murdoch University
Dr Joanne Hall – WIMSIG Newsletter
RMIT University
Ms Renee Short – Administrative Support
University of South Australia
Ms Sue Tyerman – Conference Administrator
University of South Australia
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AustMS WIMSIG Executive Committee
Executive Committee
Associate Professor Yvonne Stokes – Chair
University of Adelaide
Dr Catherine Penington – Secretary
Macquarie University
Dr Giang Nguyen – Treasurer
University of Adelaide
Dr Deborah Cromer – Ordinary Member
University of New South Wales
Associate Professor Ngamta (Natalie) Thamwattana – Ordinary Member
University of Wollongong
Associate Professor Lesley Ward – Past Chair
University of South Australia

WIMSIG Newsletter Editor
Dr Joanne Hall
RMIT University

WIMSIG Webmaster
Dr Amy Glen
Murdoch University
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Conference Sponsors
Platinum Sponsors

in partnership with

Gold Sponsors

Silver Sponsors

National Centre for Epidemiology
and Population Health

ARC Georgina Sweet Australian Laureate
Fellow Professor Kate Smith-Miles
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Conference Program
Overview of the Academic Program
There are 103 presentations, including 4 plenary lectures, 12 special sessions of research talks, and a
poster session. The professional development workshop on Shameless Self-Promotion is on Sunday
afternoon. Monday afternoon includes a panel discussion on The Gender Equity Landscape in
the Australian Mathematical Sciences, and the Conference Dinner on Monday evening includes
a panel on Broader Perspectives on Gender Equity, Across Countries and Disciplines.
B Conference Timetable – page 31

Sun 24 September 2017 – page 32
Mon 25 September 2017 – page 33
Tue 26 September 2017 – page 38

Plenary Speakers
Our four plenary speakers span statistics, mathematics in industry, pure mathematics, and applied
mathematics.
Professor Kerrie Mengersen (Queensland University of Technology)
Dr Christine O’Keefe (Commonwealth Scientific and Industrial Research Organisation (CSIRO))
Professor Malabika Pramanik (University of British Columbia, Canada)
Professor Ami Radunskaya (Pomona College, USA, and President of the US Association for
Women in Mathematics (AWM))
B Timetable of Plenary Lectures – page 17
B Abstracts of Plenary Lectures – page 49

Special Sessions
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Algebra and Discrete Mathematics – page 50
Analysis and Partial Differential Equations – page 52
Biostatistics and Bioinformatics – page 54
Cryptography, Coding and Compression – page 58
Dynamical Systems and Fluid Dynamics – page 59
Gender Equity and Diversity in Mathematics – page 61
Geometry and Topology – page 65
Mathematical Biology – page 67
Mathematical Physics and Industrial Mathematics – page 70
Operations Research and Optimisation – page 73
Statistics – page 75
Contributed Talks – page 78
Posters – page 81

Poster Session
The poster session will be held during lunchtime on Monday 25 September in the Bradley Forum.

Professional Development Workshop
The professional development workshop on Shameless Self-Promotion, facilitated by Dr Maria
Gardiner from ThinkWell, will be held on Sunday 24 September at 15:00pm-17:00pm in the Bradley
Forum.
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Panel #1: The Gender Equity Landscape in the Australian Mathematical Sciences
This panel discussion will be held on Monday 25 September at 16:00pm-17:00pm in Allan Scott
Auditorium. Panellists include:
Professor
Professor
Professor
Professor
Professor

Nalini Joshi (The University of Sydney)
Kerrie Mengersen (Queensland University of Technology)
Aleks Owczarek (The University of Melbourne)
Cheryl Praeger (The University of Western Australia)
Jacqui Ramagge (The University of Sydney)

Networking 25
Each special session in the WIMSIG Conference 2017 contains a Networking 25 timeslot. This is a
25-minute opportunity for discussion and networking with Conference participants interested in the
topics of that special session. Allowing time for networking within a special session has been a feature
of the Association for Women in Mathematics (AWM) Research Symposia in the USA in the past,
which we have incorporated into our conference.
The Networking 25 timeslots have been scheduled at different times, so that participants may attend
more than one if they wish.

Social Program
I University of Queensland Welcome Reception & Registration

Sunday 24 September
5:00pm-7:00pm
Venue: The Kerry Packer Civic Gallery, Hawke Building, during the Li Xu exhibition
I LGBTIQ Folks and Allies Afternoon Tea

Monday 25 September
3:30pm-4:00pm, during afternoon tea
Facilitator: Professor Benjamin Burton (The University of Queensland)
Venue: RR5-09
I University of South Australia Conference Dinner

Monday 25 September
6:30pm-10:00pm
Panel #2: Broader Perspectives on Gender Equity, Across Countries and Disciplines
- Associate Professor Sarah Brough, UNSW, and past Chair, Women in Astronomy – now the
Inclusion, Diversity and Equity in Astronomy (IDEA) Chapter of the Astronomical Society of
Australia
- Professor Ami Radunskaya, Pomona College, USA, and President of the US Association for
Women in Mathematics (AWM)
Venue: The National Wine Centre
I WIMSIG Travel Awards Information Session

Tuesday 26 September
10:30am-11:00am, during morning tea
Venue: RR5-09

Conference Information Desk
The information desk for the conference is located on Level 5 of the Hawke Building, near the Bradley
Forum. This desk will be staffed each day of the Conference from 2.30pm to 5.30pm on Sunday
24 September, 8.30am to 4.30pm on Monday 25 September and 8.30am to 3.30pm on Tuesday 26
September.
Maps and a summary of the room allocations are at the back of the booklet.
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Travel Grant Recipients
Seyedeh Narjess Afzaly
Haya Saeed N Aldosari
Shannon Dee Algar*
Rosemary Aogo
Chantelle Blachut
Parisa Charkhgard
Yanqin Fang
Anne Fernando
Nikki Fozzard
Shuhui He
Sarada Herke*
Hilary Hunt
Adrianne Jenner
Maria Kleshnina
Aparna Lal*
Galina Levitina
Siyuan Li
Tianshu Liu*
Sara Li-Yen Loo*
Carol McInerney
Elasma Milanzi
Sogol Mohammadian*
Margarita Moreno-Betancur
Trisha Nowland
Bregje Pauwels
Pantea Pooladvand
Renata Rendek*
Yang Shi
Michelle Strumila
Laleh Tafakori
Valentina-Mira Wheeler*
Yuhan Wu
Hui Yao

Australian National University
University of New South Wales
University of Western Australia
The Kirby Institute
University of Queensland
University of Newcastle
University of Wollongong
University of Wollongong
Griffith University
University of Wollongong
University of Queensland
University of Melbourne
University of Sydney
University of Queensland
Australian National University
University of New South Wales
University of Wollongong
University of Melbourne
University of Sydney
University of Sydney
University of Melbourne
University of Newcastle
Murdoch Childrens Research Institute
Macquarie University
Australian National University
University of Sydney
University of New South Wales
University of Sydney
University of Melbourne
University of Melbourne
University of Wollongong
University of Wollongong
University of Queensland

*Travel Grant funds from AMSI’s CHOOSEMATHS program in partnership with BHP Billiton
Foundation
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Gender Equity Resource Kit
AustMS WIMSIG Travel Awards
AustMS WIMSIG Cheryl E. Praeger Travel Awards (www.austms.org.au/Praeger+Travel+Awards)
AustMS WIMSIG Anne Penfold Street Awards (www.austms.org.au/Street+Awards)
WIMSIG’s Annual Reports, and WIMSIG’s compilation of resources on gender and the mathematical
sciences, are available at www.austms.org.au/WIMSIG-Resources.
Here we list a selection of key resources and organisations, drawn in part from the large literature on
gender equity and diversity. This section concludes with data on the participation rates of women in
the mathematical sciences and other disciplines in Australian universities, and in the mathematical
sciences in European countries.
Some useful concepts:
• cognitive schemas (unconscious biases, implicit biases, unintended biases)
• micro-inequalities
• accumulation of disadvantage
• imposter syndrome
• acid rain
• reticence to apply
• homosocial reproduction
• priming, stereotype threat, gender salience

Books
• Why So Slow? The Advancement of Women, Virginia Valian, The MIT Press, 1997.
“The most common professional outcome of gender schemas is the undervaluation of
women’s performance. Evaluations favoring men occur because evaluators do not know how
to protect themselves from the inaccuracies that gender schemas give rise to. Evaluators
need help in neutralizing the effects of gender schemas. Both formal and informal remedies
are possible. . . . Evaluators also need to understand that every evaluation is important,
because evaluation contributes to the accumulation of advantage or disadvantage. . . People
need training both in the concept of the accumulation of advantage and disadvantage and
in how to recognize examples.” —V. Valian.
• Ms. Mentor’s New and Ever More Impeccable Advice for Women and Men in Academia,
Emily Toth, University of Pennsylvania Press, 2008.
• Hypatia’s Heritage: A History of Women in Science from Antiquity to the Late Nineteenth
Century, Margaret Alic, Beacon Press, 1986.
• Complexities: Women in Mathematics, Bettye A. Case and Anne M. Leggett (eds.), Princeton University Press, 2005.
• Women Becoming Mathematicians: Creating a Professional Identity in Post-World War II
America, Margaret A.M. Murray, The MIT Press, 2000.

Articles
• Women mathematicians in the academic ranks: A call to action. Report of the BIRS workshop on women in mathematics, September 24–28, 2006.
Available from www.birs.ca/events/2006/5-day-workshops/06w5504.
• Double-blind peer review favours increased representation of female authors, A.E. Budden,
T. Tregenza, L.W. Aarssen, J. Koricheva, R. Leimu, C.J. Lortie, Trends in Ecol. and Evol. 23
(2008), no. 1, 46.
“Double-blind peer review, in which neither author nor reviewer identity are revealed,
is rarely practised in ecology or evolution journals. However, in 2001, double-blind review
was introduced by the journal Behavioral Ecology. Following this policy change, there was a
11
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•
•

•

•

significant increase in female first-authored papers, a pattern not observed in a very similar
journal that provides reviewers with author information. No negative effects could be identified, suggesting that double-blind review should be considered by other journals.” —A.E.
Budden et al.
Double-blind peer review and gender publication bias, L. Engvist and J. Frommen, Animal
Behaviour 76 (2008), no. 3, e1–e2.
Science faculty’s subtle gender bias favors male students, C.A. Moss-Racusin, J.F. Dovidio,
V.L. Brescoll, M.J. Graham and J. Handelsman, Proceedings of the National Academy of
Sciences of the USA 109 (2012), 16474–16479.
The “Jennifer and John” study. What difference does it make to employers’ perceptions
of hireability and competence, to the amount of mentoring offered, and to starting salary
offered, when the gender of the name at the top of an otherwise identical CV is changed?
Find out here.
Quality of evidence revealing subtle gender biases in science is in the eye of the beholder, I.M.
Handley, E.R. Brown, C.A. Moss-Racusin, J.L. Smith, Proceedings of the National Academy
of Sciences of the USA 112 (2012), no. 43, 13201–13206.
If there’s only one woman in your candidate pool, there’s statistically no chance she’ll be
hired, S.K. Johnson, D.R. Hekman and E.T. Chan, Harvard Business Review, April 26, 2016.

• Does Ethnic Discrimination Vary Across Minority Groups? Evidence from a Field Experiment, A.L. Booth, A. Leigh, E. Varganova, Oxford Bulletin of Economics and Statistics 74,
no. 4 (2012), 547–573.
“To get as many interviews as an Anglo applicant with an Anglo-sounding name, an
Indigenous person must submit 35 per cent more applications, a Chinese person must submit
68 per cent more applications, an Italian person must submit 12 per cent more applications,
and a Middle Eastern person 64 per cent more applications.” —from related article by A.L.
Booth. (https://crawford.anu.edu.au/news-events/news/104/job-hunt-success-all-name)
• The imposter phenomenon in high achieving women: Dynamics and therapeutic intervention,
P.R. Clance and S. Imes, Psychotherapy: Theory, Research and Practice 15 (1978), 241–247.
• Stereotype Susceptibility: Identity Salience and Shifts in Quantitative Performance, M. Shih,
T.L. Pittinsky, N. Ambady, Psychological Science 10 (1999), 80–83.
• Gendered Language in Teacher Reviews, (http://benschmidt.org/profGender/).
Interactive website also known as “Rate my Professor’s Gender”. From the website:
“This interactive chart lets you explore the words used to describe male and female teachers
in about 14 million reviews from http://RateMyProfessor.com.
You can enter any other word (or two-word phrase) into the box below to see how it is
split across gender and discipline: the x-axis gives how many times your term is used per
million words of text (normalized against gender and field).”
Try: funny, brilliant, caring, genius.
• STEM: Country comparisons, S. Marginson, R. Tytler, B. Freeman and K. Roberts, Report
for the Australian Council of Learned Academies (ACOLA), May 2013.
(http://acola.org.au/wp/project-2/)

Other Resources
• Harvard Implicit Association Test (https://implicit.harvard.edu/implicit/uk/)
This website presents a method that demonstrates unconscious bias much more convincingly than has been possible with previous methods. This new method is called the Implicit
Association Test (or IAT for short). It is used, in particular, by the UK Royal Society to help
identify unconscious bias as part of its efforts to ensure fairness in all its ranking/selection
procedures, including election of new fellows.
The test includes a ‘gender’ component, which takes about 10 minutes to complete, and
assesses the strength of the association between Female or Male, and Science or Liberal
Arts. After some initial questions, the test involves quickly answering questions by single
key strokes. Your results are returned to you, and then information is provided on how your
responses compare to the average responses of others taking that test.
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• Science in Australia Gender Equity (SAGE): recent figures on gender equity in STEM fields
(www.sciencegenderequity.org.au/gender-equity-in-stem/)
• Women in Science in Australia: Maximising Productivity, Diversity and Innovation, 2009,
Report prepared for the Federation of Australian Scientific and Technological Societies
(FASTS), S. Bell with assistance from K. O’Halloran, J. Saw and Y. Zhao.
(http://scienceandtechnologyaustralia.org.au/wp-content/uploads/2011/06/2009report wise.
pdf)
• AMSI Discipline Profile of the Mathematical Sciences 2015
(http://amsi.org.au/wp-content/uploads/2015/08/discipline-profile-2015.pdf)
See especially:
page 12: participation in Year 12 maths: Table 2.8
page 23: participation as academic staff, Casual to Level E: Figures 3.5, 3.6
page 30: Honours and PhD completions: Figures 3.18-3.20
page 31: PhD completions: Figure 3.22
• AMSI Survey 2014: Final Results
(http://amsi.org.au/wp-content/uploads/2015/12/AMSI-Member-Survey-2014-final-results.
pdf)
• Australia’s STEM Workforce: Science, Technology, Engineering and Mathematics, 2016,
Office of the Chief Scientist, contributors: K. Baranyai, J. Bowles, S. Hassan, R. Prinsley,
P. Smith, C. Walter. See especially Chapter 13, STEM Pathways: Mathematical Sciences.
(www.chiefscientist.gov.au/2016/03/report-australias-stem-workforce/)
• Grandma Got STEM. (https://ggstem.wordpress.com/)
A trove of biographies of women in science. Consider adding yours.
• Items 1–6 below are available from the CAASTRO Gender Action Toolkit website:
http://caastro.org/gender-action-toolkit.
CAASTRO is the ARC Centre of Excellence for All-sky Astrophysics. In 2017 CAASTRO
was awarded the first ever Gold Pleiades Award by the Astronomical Society of Australia,
in recognition of its initiatives on gender equity.
1. CAASTRO case study: CAASTROs Path to Gender Equality: How one question changed
everything. A case study prepared by Melanie McGrath, Melissa Wheeler, and Robert
Wood, Centre for Ethical Leadership. 25 pages. The URL is here:
http://www.caastro.org/files/0/45528383/caastro-gender-equality-case-study---final.pdf
This case study is particularly useful from the point of view of academic leaders coming
to grips with issues of gender equity in academia.
2. CAASTRO Gender and Diversity Policy:
http://caastro.org/files/0/1276661187/caastro diversitypolicy v2.1.pdf
Includes policy on wording for their job ads about flexible working environment, holding
all core CAASTRO meetings between 10am and 2pm when possible, events/conferences
(include video conference option, equity-related conditions for CAASTRO-funded workshops, etc.), funding family/carer travel, workplace environment (children welcome),
working from home, carer leave.
3. CAASTRO Strategies: Its Not Just One Thing document.
http://caastro.org/files/0/1718353190/caastro---our-story.pdf
4. CAASTRO Family Friendly Workplace Factsheet
http://caastro.org/files/0/2121202379/fact-sheet-v2.1.pdf
5. Gender Statistics: Several documents available at
http://www.caastro.org/gender-action-toolkit
Reports gender statistics on CAASTRO’s Membership profile, Workshops, Annual Retreats, Recruitment. Presented in graph format; in some cases shown over several years.
6. Professors for Change Charter (draft)
http://caastro.org/files/0/1723172555/poc draft charter.pdf
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Organisations
• Committee for Women in Mathematics (CWM) of the International Mathematical Union
(IMU): (http://www.mathunion.org/cwm/)
Includes an extensive list of women-in-mathematics organisations, by country.
• Association for Women in Mathematics (AWM):
(https://sites.google.com/site/awmmath/)
• European Women in Mathematics (EWM):
(http://www.europeanwomeninmaths.org/)
• Indian Women and Mathematics (IWM):
(https://sites.google.com/site/iwmmath/)
• African Women in Mathematics Association (AWMA):
(http://africanwomeninmath.org/)
• Women in STEMM Australia:
(https://womeninscienceaust.org/)

Participation by women and men in Australian universities, by discipline areas
These comments refer to Figures 1–3 on the next page.
In Australian universities, in each of the five discipline groupings, as the level of employment increases
from Level A to Level E, the participation of women decreases (Figure 1). In the sciences, about
42% of Level A academics and 16% of Level E academics are women. Further, in the sciences at
every academic rank (A to E), the participation of women is lower than in each of the other discipline
groupings: medicine & health, business & law, education, and humanities, arts & social sciences.
Within the natural and physical sciences, the data in Figure 2 show that women outnumber men in
Bachelor completions (57% / 43%) and Honours completions (55% / 45%), while women and men
are near parity in PhD completions (48% / 52%) and at Level A (51% / 49%). The steep decline of
women’s participation in the natural sciences between Levels A and E, dropping to 13% at Levels D
and E combined, echoes that seen in Figure 1.
Within the mathematical sciences, women’s participation is substantially lower than men’s at every
level, and also lower than in the combined natural and physical sciences. Women’s participation
drops steadily from Bachelor completions (41% / 59%) through Level A (29% / 71%) to Level E
(9% / 91%). Unlike for the natural and physical sciences (Figure 2), in the scissor graph for the
mathematical sciences (Figure 3) the two halves of the scissors do not even meet.
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Participatio
on by wo
omen and
d men in
n Australlian universities, by disciipline are
eas

Figure 1. Participation
n of women in
n Australian universities,
u
b
by academic rank, used by
b permission
n of Bryan Ga
aensler, Diversity in
Astronom
my. Source: W
Work and Carreers in Austrralian Univers
sities survey
y (Strachan ett al. 2012).

Figure 2. Academic Prrofiles by Gen
nder: Naturall and Physica
al Sciences 2007, used by permission o
of Bryan Gae
ensler, Divers
sity in
my. Sources: DEEWR Sele
ected Higher Education
E
Sttudent Statisttics 2007, DE
EST Special R
Report FTE Sttaff in AOU Groups
G
Astronom
2007.

Figure 3. Participation
n rates by gen
nder in Australian univers
sity mathematical sciences
s, used by peermission of AMSI. Sources:
student completion
c
da
ata: DEET data, staff profiile data: AMS
SI Universities
s Survey 2014
4 reflecting re
responses fro
om 25 departm
ments.

15

Gender Equity Resource Kit

Statistics gathered by European Women in Mathematics (EWM) and the Women in
Mathematics Committee of the European Mathematical Society

Notice the evolution in time, as well as the difference between southern and northern Europe.

Notice the difference between the proportion of full professors and the proportion of women
mathematicians, the evolution in time, as well as the difference between southern and northern
Europe.

16

Plenary Lectures in Allan Scott Auditorium
B Mon 25 September 2017

09:30 I Malabika Pramanik (University of British Columbia, Vancouver)
Needles, bushes, hairbrushes and polynomials
13:30 I Christine O’Keefe (CSIRO)
Protecting confidentiality while making data available for research and policy analysis:
current trends
B Tue 26 September 2017

09:30 I Kerrie Mengersen (Queensland University of Technology)
Statistical models meet new technology: merging the old and the new
15:30 I Ami Radunskaya (Pomona College)
Using mathematics to fight cancer
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Special Session 1: Algebra and Discrete Mathematics
Organiser Barbara Maenhaut

Contributed Talks
B Mon 25 September 2017

11:00 Anita Liebenau (Monash University)
Counting d-regular graphs and the degree sequence of the random graph
11:30 Catherine Greenhill (University of New South Wales)
Thresholds for colouring random graphs and hypergraphs
14:30 Jeanette McLeod (University of Canterbury)
The switching-stable graphs
15:00 Seyedeh Narjess Afzaly (Australian National University)
A Hierarchical Canonical Labelling and its Application in Generation of Graphs
B Tue 26 September 2017

11:00 Sara Herke (The University of Queensland)
Parity restrictions for orthogonal arrays
13:00 Karin-Therese Howell (Stellenbosch University)
An introduction to the theory of Near-vector Spaces
13:30 Nicole Sutherland (University of Sydney)
Computations with Galois groups
14:00 Amy Glen (Murdoch University)
On Lyndon words containing the minimum number of Lyndon factors
14:30 Bregje Pauwels (Australian National University)
Separable (commutative) monoids in tensor triangulated categories
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Special Session 2: Analysis and Partial Differential
Equations
Organisers Julie Clutterbuck, Valentina-Mira Wheeler

Contributed Talks
B Mon 25 September 2017

11:00 Bronwyn Hajek (University of South Australia)
Analytical solutions to nonlinear reaction-diffusion equations in different coordinate
systems
11:30 Yanqin Fang (University of Wollongong)
Regularity and classification of solutions to static Hartree equations involving
Fractional Laplacians
14:30 Xiaoping Lu (University of Wollongong)
Finite maturity stock loan valuation
15:00 Trang Thi Thien Nguyen (University of South Australia)
Characterisation of BMO(R) and VMO(R) via commutators with Cauchy integrals
B Tue 26 September 2017

11:30 Nalini Joshi (University of Sydney)
Geometric asymptotics
13:00 Ting-Ying Chang (University of Sydney)
On singular solutions of weighted divergence operators
13:30 Hang Wang (University of Adelaide)
An L2 -index theorem for group actions of noncompact quotients
14:00 Geetika Verma (University of South Australia)
Perturbation in replicator equation to study discrete time evolutionary population
14:30 Seong-Mi Seo (Korea Institute for Advanced Study)
Bulk scaling limits for random normal matrix ensembles near singularities
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Special Session 3: Biostatistics and Bioinformatics
Organisers Jean Yang, Sophie Zaloumis

Contributed Talks
B Mon 25 September 2017

11:00 Margarita Moreno-Betancur (Murdoch Childrens Research Institute)
Causal diagrams to guide the treatment of missing data in epidemiological studies
with multiple incomplete variables
11:30 Elasma Milanzi (The University of Melbourne)
Issues in Using the Random Effects Approach in Meta-analysis of Sparse Data
14:30 Natalie Thorne (Melbourne Genomics Health Alliance)
Bioinformatics in the healthcare system
B Tue 26 September 2017

11:00 Lisa Yelland (University of Adelaide)
Calculating the Sample Size for Trials Collecting Both Independent and Paired Data
11:30 Jessica Kasza (Monash University)
Information content of cluster-period cells in stepped wedge trials
13:00 Heejung Shim (The University of Melbourne)
Multiscale approaches for analyses of high-throughput sequencing data
13:30 Nicola Armstrong (Murdoch University)
Investigating non-linear associations in high dimensional omics data
14:00 Karen Lamb (Deakin University)
Statistical considerations in neighbourhoods and health research
14:30 Melanie Bahlo (Walter and Eliza Hall Institute)
Extracting different disease information from genomic data: the case of repeat
expansion disorders
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Special Session 4: Cryptography, Coding and
Compression
Organiser Joanne Hall

Contributed Talks
B Mon 25 September 2017

11:00 Leonie Simpson (Queensland University of Technology)
Examining Authenticated Encryption Proposals
11:30 Margreta Kuijper (AMSI/University of Melbourne)
Attack detection and correction for linear systems
14:30 Joanne Hall (RMIT University)
Optimal Data Distribution for All-to-All Comparison Pattern using Finite Projective
and Affine Planes
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Special Session 5: Dynamical Systems and Fluid
Dynamics
Organisers Sophie Calabretto, Cecilia Gonzalez-Tokman

Contributed Talks
B Mon 25 September 2017

11:00 Sharon Stephen (University of Sydney)
Effect of partial slip on boundary-layer instability
11:30 Milena Radnovic (University of Sydney)
Pseudo-integrable billiards within confocal conics
14:30 Tanja Schindler (Australian National University)
Trimmed sums for observables on the doubling map
15:00 Shannon Dee Algar (The University Of Western Australia)
The dynamics of selfish herds
B Tue 26 September 2017

11:00 Yvonne Stokes (The University of Adelaide)
Successes and challenges in modelling of fibre drawing
11:30 Catherine Penington (Macquarie University)
Exits in order: how crowding affects particle lifetimes
13:30 Ozge Ozcakir (Monash University)
Nonlinear Exact Coherent Structures in pipe flow and their instabilities
14:00 Lia Yuliawati (Institut Tekonologi Bandung)
Numerical Simulation of Soliton Solution arising from 1D Variational Boussinesq
Model (VBM) with One Parabolic Vertical Function
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Special Session 6: Gender Equity and Diversity in
Mathematics
Organisers Alex James, Inge Koch

Contributed Talks
B Mon 25 September 2017

11:00 Sarah Buckley (Australian Council for Educational Research)
Gender and mathematics: Barriers to mathematical learning and the way forward
11:30 Gilah Leder (Monash University)
From school to career: A snapshot of supports and obstacles
14:30 Ning Li (Australian Mathematical Sciences Institute)
Participation, performance and attitude towards Mathematics of school students:
Gender report
15:00 Alex James (University of Canterbury)
Oh the times are they a’changing?
B Tue 26 September 2017

11:30 Jackie Reid & Erica Smith (University of New England)
Balancing the Equation: A Mentoring Program for First-Year Female Students in
STEM
13:00 Helen Forgasz (Monash University)
Gender and VCE enrolments in mathematics subjects 2001-2015: Does school type
matter?
13:30 Inge Koch (AMSI/University of Melbourne)
Self-Perception and Attitudes of Female and Male Year 5 and 8 Students towards
Mathematics
14:00 Frederique Vanholsbeeck (The University of Auckland)
A Leaky Pipe Dream? A Study of Gender Differences in Undergraduate Physics
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Special Session 7: Geometry and Topology
Organisers Marcy Robertson, Hang Wang

Contributed Talks
B Mon 25 September 2017

11:00 Joan Licata (Australian National University)
Parallel Parking
11:30 Katharine Turner (Australian National University)
Persistent homology rank function
14:30 Galina Levitina (University of New South Wales)
Cwikel estimates in noncommutative plane
15:00 Grace Omollo Misereh (La Trobe University)
Annulus and Pants Thrackle drawing
B Tue 26 September 2017

11:00 Zsuzsanna Dancso (The University of Sydney)
A mystery
11:30 Bea Bleile (University of New England)
Poincaré Duality Complexes
13:30 Yaping Yang (The University of Melbourne)
Towards a construction of higher dimensional loop Grassmannians
14:00 Marcy Robertson (The University of Melbourne)
Applications of En operads
14:30 Michelle Strumila (The University of Melbourne)
Coloured Cyclic Operads
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Special Session 8: Mathematical Biology
Organisers Jennifer Flegg, Vanessa Venturi

Contributed Talks
B Mon 25 September 2017

11:00 Rowena Ball (Australian National University)
The fundamental equation of life
11:30 Rosemary Aogo (University of New South Wales)
Direct quantification of host removal in Plasmodium infection and the effects of
antimalarial drugs on removal of parasites
14:30 Alys Rachel Clark (The University of Auckland)
The impact of micro-scale structural heterogeneities in gas exchange organs on whole
organ function
15:00 Jody McKerral (Flinders University)
The role of diatom nanostructures in constraining diffusive nutrient uptake
B Tue 26 September 2017

11:30 Roslyn Hickson (IBM Research Australia)
An epidemic of a thousand people starts with a single infection
13:00 Maria Kleshnina (The University of Queensland)
Incompetence in microbial games
13:30 Svetlana Postnova (The University of Sydney)
Physiologically based modelling of sleep and alertness
14:00 Adrianne Jenner (University of Sydney)
How does pressure within a tumour affect the outcome of cancer treatment?
14:30 Hilary Hunt (The University of Melbourne)
Decoding cardiac calcium signals
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Special Session 9: Mathematical Physics and
Industrial Mathematics
Organisers Lilia Ferrario, Fiona Fletcher, Susan Scott

Contributed Talks
B Mon 25 September 2017

11:00 Katherine Anne Seaton (La Trobe University)
Networks and small worlds
11:30 Elena Vinogradova (Macquarie University)
Resonance Scattering: Spectrum of Quasi-Eigen Oscillations of Two-Dimensional
Arbitrary Open Cavities
14:30 Yang Shi (University of Sydney)
Reflection groups and discrete integrable systems
15:00 Tianshu Liu (The University of Melbourne)
Affine ops(1—2) and its coset construction
B Tue 26 September 2017

11:00 Raquel Salmeron Zapata (Australian National University)
Models of wind-driving protostellar disks
13:00 Roslyn Anne Lau (DST Group)
A structured mean field approach for tracking a coordinated group
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Special Session 10: Operations Research and
Optimisation
Organisers Christina Burt, Reena Kapoor

Contributed Talks
B Mon 25 September 2017

11:00 Amie Albrecht (University of South Australia)
The two-train separation problem on non-level track
11:30 Christina Kazantzidou (Queensland University of Technology)
Eigenstructure assignment for the position regulation of a fully-actuated marine craft
14:30 Doreen Thomas (The University of Melbourne)
The Steiner tree problem: first some history and then an application in underground
mine design
B Tue 26 September 2017

11:00 Simranjit Kaur (The University of Melbourne)
Optimizing environmental water release decisions in river systems
11:30 Parisa Charkhgard (The University of Newcastle)
The network maintenance problem
13:00 Kate Smith-Miles (Monash University)
Expensive Black-Box Optimisation
13:30 Elizabeth Bradford (University of South Australia)
A recursive algorithm for inversion of linear operator pencils
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Special Session 11: Statistics
Organisers Yanan Fan, Leah Kelly, Teresa Neeman

Contributed Talks
B Mon 25 September 2017

11:00 Aurore Delaigle (The University of Melbourne)
Statistical problems in functional data analysis
11:30 Janice Scealy (Australian National University)
Directional Mixed Effects Models for Compositional Data
14:30 Grace Chiu (Australian National University)
Deciphering messy data on plant root physiology to improve breeding practices
15:00 Rachael Quill (The University of Adelaide)
Estimation of directional wind response using noisy bivariate circular data: a
comparison of approaches
B Tue 26 September 2017

11:00 Irene Lena Hudson (Swinburne University of Technology)
The problem of modelling sleep: 2 analytic approaches via DPMMs and MTD models
13:00 Renata Rendek (University of New South Wales)
Market Efficiency and the Growth Optimal Portfolio
13:30 Ilknur Tulunay (University of Technology, Sydney)
A metric defined on transformed cumulative return series
14:00 Sevvandi Priyanvada Kandanaarachchi (Monash University)
Robust anomaly detection in non-stationary data streams
14:30 Claire Clarke (Australian Bureau of Statistics)
Conditional selection for overlap and rotation control
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Special Session 12: Contributed Talks
Organiser Grace Joshy

Contributed Talks
B Mon 25 September 2017

11:00 Maia Nikolova Angelova (Deakin University)
Deterministic and Stochastic Model of Arabidopsis Flowering
11:30 Malathi Sajeewani Imiyage Dona (La Trobe University)
Powerful differential expression analysis incorporating network topology for
next-generation sequencing data
14:30 Stephanie Mills (University of South Australia)
Doubling, dyadic doubling and triadic doubling weight functions
15:00 Hui Yao (The University of Queensland)
Rare-Event Simulation for Products of Random Variables
B Tue 26 September 2017

11:00 Amelia Gontar (Flinders University)
A talk about beer, wine, and pizza
11:30 Pantea Pooladvand (The University of Sydney)
Modelling diffusion of anti-cancer viruses in solid tumours
13:00 Sara Li-Yen Loo (The University of Sydney)
Cultural evolution of low fertility at high socio-economic status
14:00 Tea Kristiane Espeland Uggen (University of Technology, Sydney)
Automated Classification of Post-Stroke Aphasia by Severity
14:30 Trisha Nowland (Macquarie University)
Set Theory for Factor Analysis: A Modest Proposal
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Special Session 13: Posters
Organiser Grace Joshy

Contributed Posters
B Mon 25 September 2017 (12.45pm-13.25pm)

• Chantelle Louise Blachut (The University of Queensland)
Characterising the behaviour of coherent sets in non-autonomous dynamical systems
• Sabine Braat (The University of Melbourne)
Statisticians working in clinical trials in Australia and gender equity: Findings from a
national survey
• Emily Jane Hackett-Jones (University of South Australia)
Bioinformatic challenges in the analysis of CLIP Experiments
• Grace Joshy (Australian National University)
Development, validation and calibration of mortality risk prediction models: results
from 123,697 middle-aged and older Australian men
• Laura Kocoska (RMIT University)
RMIT Maths Ready Program
• Nicole Sutherland (University of Sydney)
Computation of geometric Galois groups and absolute factorizations
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Conference Timetable Summary

Sunday

Monday

Tuesday

8:00
8:30
Registration
9:00
Opening Ceremony

Opening Remarks
(9:20am start)

Plenary talk
Pramanik

Plenary talk
Mengersen

UNSW Morning tea

AustMS Morning tea
& WIMSIG Travel Grants

Special Sessions

Special Sessions

9:30
10:00
10:30
11:00
11:30
12:00
Group Photo
12:30

ACEMS Lunch
UoA Lunch
& Poster session

13:00
13:30

Plenary talk
O’Keefe

14:00

Special Sessions

14:30
Registration
Special Sessions

15:00

Afternoon tea
15:30
16:00

Professional
Development Workshop

Flinders Afternoon tea &
LGBTIQ Folks and Allies

Plenary talk
Radunskaya

AMSI Panel #1

16:30

Closing Remarks
17:00
17:30
18:00

UQ Welcome Reception
& Registration

18:30
19:00
19:30

UniSA Conference Dinner
& Panel #2

20:00
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Sun 24 September 2017



Registration – Bradley Forum 14:30 – 15:00



Professional Development Workshop – Bradley Forum 15:00 – 17:00



University of Queensland Reception – Kerry Packer Civic Gallery 17:00 – 19:00
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Mon 25 September 2017



Registration – Bradley Forum 08:30 – 09:00



Welcome to Country and Opening Remarks – Allan Scott Auditorium 09:00 – 09:30



University of New South Wales Morning Tea – Bradley Forum 10:30 – 11:00



Group Photo 12:00 – 12:30



University of Adelaide Lunch & Poster Session – Bradley Forum 12:30 – 13:30



Plenary Lecture – Allan Scott Auditorium
09:30 I Malabika Pramanik (University of British Columbia, Vancouver)
Needles, bushes, hairbrushes and polynomials



Morning Special Sessions
1. Algebra and Discrete Mathematics
H6-12
11:00 Anita Liebenau (Monash University)
Counting d-regular graphs and the degree sequence of the random graph
11:30 Catherine Greenhill (University of New South Wales)
Thresholds for colouring random graphs and hypergraphs

2. Analysis and Partial Differential Equations
GK4-30
11:00 Bronwyn Hajek (University of South Australia)
Analytical solutions to nonlinear reaction-diffusion equations in different coordinate
systems
11:30 Yanqin Fang (University of Wollongong)
Regularity and classification of solutions to static Hartree equations involving
Fractional Laplacians

3. Biostatistics and Bioinformatics
GK2-12
11:00 Margarita Moreno-Betancur (Murdoch Childrens Research Institute)
Causal diagrams to guide the treatment of missing data in epidemiological studies
with multiple incomplete variables
11:30 Elasma Milanzi (The University of Melbourne)
Issues in Using the Random Effects Approach in Meta-analysis of Sparse Data

33

Mon 25 September 2017

4. Cryptography, Coding and Compression
BH4-22
11:00 Leonie Simpson (Queensland University of Technology)
Examining Authenticated Encryption Proposals
11:30 Margreta Kuijper (AMSI/University of Melbourne)
Attack detection and correction for linear systems

5. Dynamical Systems and Fluid Dynamics
BH4-33
11:00 Sharon Stephen (University of Sydney)
Effect of partial slip on boundary-layer instability
11:30 Milena Radnovic (University of Sydney)
Pseudo-integrable billiards within confocal conics

6. Gender Equity and Diversity in Mathematics
RR5-09
11:00 Sarah Buckley (Australian Council for Educational Research)
Gender and mathematics: Barriers to mathematical learning and the way forward
11:30 Gilah Leder (Monash University)
From school to career: A snapshot of supports and obstacles

7. Geometry and Topology
GK4-18
11:00 Joan Licata (Australian National University)
Parallel Parking
11:30 Katharine Turner (Australian National University)
Persistent homology rank function

8. Mathematical Biology
RR4-12
11:00 Rowena Ball (Australian National University)
The fundamental equation of life
11:30 Rosemary Aogo (University of New South Wales)
Direct quantification of host removal in Plasmodium infection and the effects of
antimalarial drugs on removal of parasites

9. Mathematical Physics and Industrial Mathematics
BH4-29
11:00 Katherine Anne Seaton (La Trobe University)
Networks and small worlds
11:30 Elena Vinogradova (Macquarie University)
Resonance Scattering: Spectrum of Quasi-Eigen Oscillations of Two-Dimensional
Arbitrary Open Cavities

10. Operations Research and Optimisation
RR4-11
11:00 Amie Albrecht (University of South Australia)
The two-train separation problem on non-level track
11:30 Christina Kazantzidou (Queensland University of Technology)
Eigenstructure assignment for the position regulation of a fully-actuated marine craft
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11. Statistics
GK2-15
11:00 Aurore Delaigle (The University of Melbourne)
Statistical problems in functional data analysis
11:30 Janice Scealy (Australian National University)
Directional Mixed Effects Models for Compositional Data

12. Contributed Talks
H6-03
11:00 Maia Nikolova Angelova (Deakin University)
Deterministic and Stochastic Model of Arabidopsis Flowering
11:30 Malathi Sajeewani Imiyage Dona (La Trobe University)
Powerful differential expression analysis incorporating network topology for
next-generation sequencing data

13. Posters
Bradley Forum (12:45–13:25)
• Chantelle Louise Blachut (The University of Queensland)
Characterising the behaviour of coherent sets in non-autonomous dynamical systems
• Sabine Braat (The University of Melbourne)
Statisticians working in clinical trials in Australia and gender equity: Findings from a
national survey
• Emily Jane Hackett-Jones (University of South Australia)
Bioinformatic challenges in the analysis of CLIP Experiments
• Grace Joshy (Australian National University)
Development, validation and calibration of mortality risk prediction models: results
from 123,697 middle-aged and older Australian men
• Laura Kocoska (RMIT University)
RMIT Maths Ready Program
• Nicole Sutherland (University of Sydney)
Computation of geometric Galois groups and absolute factorizations


Flinders University Afternoon Tea – Bradley Forum 15:30 – 16:00



LGBTIQ Folks and Allies Afternoon Tea – RR5-09 15:30 – 16:00



AMSI Panel #1 Discussion – Allan Scott Auditorium 16:00 – 17:00



University of South Australia Conference Dinner - Pre-dinner Drinks – Hickinbotham Hall, National Wine Centre 18:30 – 19:00



University of South Australia Conference Dinner & Panel #2 – Hickinbotham Hall, National Wine
Centre 19:00 – 22:00



Plenary Lecture – Allan Scott Auditorium
13:30 I Christine O’Keefe (CSIRO)
Protecting confidentiality while making data available for research and policy analysis:
current trends
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Afternoon Special Sessions
1. Algebra and Discrete Mathematics
H6-12
14:30 Jeanette McLeod (University of Canterbury)
The switching-stable graphs
15:00 Seyedeh Narjess Afzaly (Australian National University)
A Hierarchical Canonical Labelling and its Application in Generation of Graphs

2. Analysis and Partial Differential Equations
GK4-30
14:30 Xiaoping Lu (University of Wollongong)
Finite maturity stock loan valuation
15:00 Trang Thi Thien Nguyen (University of South Australia)
Characterisation of BMO(R) and VMO(R) via commutators with Cauchy integrals

3. Biostatistics and Bioinformatics
GK2-12
14:30 Natalie Thorne (Melbourne Genomics Health Alliance)
Bioinformatics in the healthcare system
15:00 Networking 25 (Opportunity for networking and discussion)

4. Cryptography, Coding and Compression
BH4-22
14:30 Joanne Hall (RMIT University)
Optimal Data Distribution for All-to-All Comparison Pattern using Finite Projective
and Affine Planes
15:00 Networking 25 (Opportunity for networking and discussion)

5. Dynamical Systems and Fluid Dynamics
BH4-33
14:30 Tanja Schindler (Australian National University)
Trimmed sums for observables on the doubling map
15:00 Shannon Dee Algar (The University Of Western Australia)
The dynamics of selfish herds

6. Gender Equity and Diversity in Mathematics
RR5-09
14:30 Ning Li (Australian Mathematical Sciences Institute)
Participation, performance and attitude towards Mathematics of school students:
Gender report
15:00 Alex James (University of Canterbury)
Oh the times are they a’changing?

7. Geometry and Topology
GK4-18
14:30 Galina Levitina (University of New South Wales)
Cwikel estimates in noncommutative plane
15:00 Grace Omollo Misereh (La Trobe University)
Annulus and Pants Thrackle drawing
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8. Mathematical Biology
RR4-12
14:30 Alys Rachel Clark (The University of Auckland)
The impact of micro-scale structural heterogeneities in gas exchange organs on whole
organ function
15:00 Jody McKerral (Flinders University)
The role of diatom nanostructures in constraining diffusive nutrient uptake

9. Mathematical Physics and Industrial Mathematics
BH4-29
14:30 Yang Shi (University of Sydney)
Reflection groups and discrete integrable systems
15:00 Tianshu Liu (The University of Melbourne)
Affine ops(1—2) and its coset construction

10. Operations Research and Optimisation
RR4-11
14:30 Doreen Thomas (The University of Melbourne)
The Steiner tree problem: first some history and then an application in underground
mine design
15:00 Networking 25 (Opportunity for networking and discussion)

11. Statistics
GK2-15
14:30 Grace Chiu (Australian National University)
Deciphering messy data on plant root physiology to improve breeding practices
15:00 Rachael Quill (The University of Adelaide)
Estimation of directional wind response using noisy bivariate circular data: a
comparison of approaches

12. Contributed Talks
H6-03
14:30 Stephanie Mills (University of South Australia)
Doubling, dyadic doubling and triadic doubling weight functions
15:00 Hui Yao (The University of Queensland)
Rare-Event Simulation for Products of Random Variables
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Opening Remarks – Allan Scott Auditorium 9:20 – 9:30



AustMS Morning Tea – Bradley Forum 10:30 – 11:00



WIMSIG Travel Grants Information Session – RR5-09 10:30 – 11:00



ACEMS Lunch – Bradley Forum 12:00 – 13:00



Plenary Lecture – Allan Scott Auditorium
09:30 I Kerrie Mengersen (Queensland University of Technology)
Statistical models meet new technology: merging the old and the new



Morning Special Sessions
1. Algebra and Discrete Mathematics
H6-12
11:00 Sara Herke (The University of Queensland)
Parity restrictions for orthogonal arrays
11:30 Networking 25 (Opportunity for networking and discussion)

2. Analysis and Partial Differential Equations
GK4-30
11:00 Networking 25 (Opportunity for networking and discussion)
11:30 Nalini Joshi (University of Sydney)
Geometric asymptotics

3. Biostatistics and Bioinformatics
GK2-12
11:00 Lisa Yelland (University of Adelaide)
Calculating the Sample Size for Trials Collecting Both Independent and Paired Data
11:30 Jessica Kasza (Monash University)
Information content of cluster-period cells in stepped wedge trials

5. Dynamical Systems and Fluid Dynamics
BH4-33
11:00 Yvonne Stokes (The University of Adelaide)
Successes and challenges in modelling of fibre drawing
11:30 Catherine Penington (Macquarie University)
Exits in order: how crowding affects particle lifetimes
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6. Gender Equity and Diversity in Mathematics
RR5-09
11:00 Networking 25 (Opportunity for networking and discussion)
11:30 Jackie Reid & Erica Smith (University of New England)
Balancing the Equation: A Mentoring Program for First-Year Female Students in
STEM

7. Geometry and Topology
GK4-18
11:00 Zsuzsanna Dancso (The University of Sydney)
A mystery
11:30 Bea Bleile (University of New England)
Poincaré Duality Complexes

8. Mathematical Biology
RR4-12
11:00 Networking 25 (Opportunity for networking and discussion)
11:30 Roslyn Hickson (IBM Research Australia)
An epidemic of a thousand people starts with a single infection

9. Mathematical Physics and Industrial Mathematics
BH4-29
11:00 Raquel Salmeron Zapata (Australian National University)
Models of wind-driving protostellar disks
11:30 Networking 25 (Opportunity for networking and discussion)

10. Operations Research and Optimisation
RR4-11
11:00 Simranjit Kaur (The University of Melbourne)
Optimizing environmental water release decisions in river systems
11:30 Parisa Charkhgard (The University of Newcastle)
The network maintenance problem

11. Statistics
GK2-15
11:00 Irene Lena Hudson (Swinburne University of Technology)
The problem of modelling sleep: 2 analytic approaches via DPMMs and MTD models
11:30 Networking 25 (Opportunity for networking and discussion)

12. Contributed Talks
H6-03
11:00 Amelia Gontar (Flinders University)
A talk about beer, wine, and pizza
11:30 Pantea Pooladvand (The University of Sydney)
Modelling diffusion of anti-cancer viruses in solid tumours


Afternoon Tea – Bradley Forum 15:00 – 15:30



Closing Remarks – Allan Scott Auditorium 16:30 – 17:00
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Plenary Lecture – Allan Scott Auditorium
15:30 I Ami Radunskaya (Pomona College)
Using mathematics to fight cancer



Afternoon Special Sessions
1. Algebra and Discrete Mathematics
H6-12
13:00 Karin-Therese Howell (Stellenbosch University)
An introduction to the theory of Near-vector Spaces
13:30 Nicole Sutherland (University of Sydney)
Computations with Galois groups
14:00 Amy Glen (Murdoch University)
On Lyndon words containing the minimum number of Lyndon factors
14:30 Bregje Pauwels (Australian National University)
Separable (commutative) monoids in tensor triangulated categories

2. Analysis and Partial Differential Equations
GK4-30
13:00 Ting-Ying Chang (University of Sydney)
On singular solutions of weighted divergence operators
13:30 Hang Wang (University of Adelaide)
An L2 -index theorem for group actions of noncompact quotients
14:00 Geetika Verma (University of South Australia)
Perturbation in replicator equation to study discrete time evolutionary population
14:30 Seong-Mi Seo (Korea Institute for Advanced Study)
Bulk scaling limits for random normal matrix ensembles near singularities

3. Biostatistics and Bioinformatics
GK2-12
13:00 Heejung Shim (The University of Melbourne)
Multiscale approaches for analyses of high-throughput sequencing data
13:30 Nicola Armstrong (Murdoch University)
Investigating non-linear associations in high dimensional omics data
14:00 Karen Lamb (Deakin University)
Statistical considerations in neighbourhoods and health research
14:30 Melanie Bahlo (Walter and Eliza Hall Institute)
Extracting different disease information from genomic data: the case of repeat
expansion disorders

5. Dynamical Systems and Fluid Dynamics
BH4-33
13:00 Networking 25 (Opportunity for networking and discussion)
13:30 Ozge Ozcakir (Monash University)
Nonlinear Exact Coherent Structures in pipe flow and their instabilities
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6. Gender Equity and Diversity in Mathematics
RR5-09
13:00 Helen Forgasz (Monash University)
Gender and VCE enrolments in mathematics subjects 2001-2015: Does school type
matter?
13:30 Inge Koch (AMSI/University of Melbourne)
Self-Perception and Attitudes of Female and Male Year 5 and 8 Students towards
Mathematics
14:00 Frederique Vanholsbeeck (The University of Auckland)
A Leaky Pipe Dream? A Study of Gender Differences in Undergraduate Physics
14:30 Networking 25 (Opportunity for networking and discussion)

7. Geometry and Topology
GK4-18
13:00 Networking 25 (Opportunity for networking and discussion)
13:30 Yaping Yang (The University of Melbourne)
Towards a construction of higher dimensional loop Grassmannians
14:00 Marcy Robertson (The University of Melbourne)
Applications of En operads
14:30 Michelle Strumila (The University of Melbourne)
Coloured Cyclic Operads

8. Mathematical Biology
RR4-12
13:00 Maria Kleshnina (The University of Queensland)
Incompetence in microbial games
13:30 Svetlana Postnova (The University of Sydney)
Physiologically based modelling of sleep and alertness
14:00 Adrianne Jenner (University of Sydney)
How does pressure within a tumour affect the outcome of cancer treatment?
14:30 Hilary Hunt (The University of Melbourne)
Decoding cardiac calcium signals

9. Mathematical Physics and Industrial Mathematics
BH4-29
13:00 Roslyn Anne Lau (DST Group)
A structured mean field approach for tracking a coordinated group

10. Operations Research and Optimisation
RR4-11
13:00 Kate Smith-Miles (Monash University)
Expensive Black-Box Optimisation
13:30 Elizabeth Bradford (University of South Australia)
A recursive algorithm for inversion of linear operator pencils

11. Statistics
GK2-15
13:00 Renata Rendek (University of New South Wales)
Market Efficiency and the Growth Optimal Portfolio
13:30 Ilknur Tulunay (University of Technology, Sydney)
A metric defined on transformed cumulative return series
14:00 Sevvandi Priyanvada Kandanaarachchi (Monash University)
Robust anomaly detection in non-stationary data streams
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14:30 Claire Clarke (Australian Bureau of Statistics)
Conditional selection for overlap and rotation control

12. Contributed Talks
H6-03
13:00 Sara Li-Yen Loo (The University of Sydney)
Cultural evolution of low fertility at high socio-economic status
13:30 Networking 25 (Opportunity for networking and discussion)
14:00 Tea Kristiane Espeland Uggen (University of Technology, Sydney)
Automated Classification of Post-Stroke Aphasia by Severity
14:30 Trisha Nowland (Macquarie University)
Set Theory for Factor Analysis: A Modest Proposal
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Plenary Lectures
0.1. Statistical models meet new technology: merging the old and the new
Kerrie Mengersen (Queensland University of Technology)
09:30 Tue 26 September 2017 – H2-16

It is an exciting time to be a statistician. The wide variety of sources and types of data that are now
available to statisticians offer new avenues for describing, understanding and modelling our world.
New technology such as virtual reality, wearables and sensors can deliver data to inform about health
and society, business and industry, agriculture and environment. The challenge for us now is how
to enlarge our statistical skill-set to model and analyse these data effectively. In this presentation, I
will discuss some of our experiences in merging new technology and statistical models. Examples will
include using virtual reality to create a jaguar corridor in the Peruvian Amazon, satellites for official
statistics, wearables for sport and elephants, and sensors for smart cities.
0.2. Protecting confidentiality while making data available for research and policy analysis: current trends
Christine O’Keefe (CSIRO)
13:30 Mon 25 September 2017 – H2-16

Government agencies around the world are increasingly seeking to realise the value inherent in their
growing data holdings, by making data available for research and policy analysis. While care is being
taken to protect confidentiality in such data releases, there have been some high profile events in
which access to some publicly-released data has been terminated due to re-identifications or risks of
re-identification.
In this talk I will outline the evolution of traditional approaches to balancing use and analysis of
data with confidentiality protection. In particular I will highlight current trends, potential issues, and
emerging approaches to addressing the issues.
0.3. Needles, bushes, hairbrushes and polynomials
Malabika Pramanik (University of British Columbia, Vancouver)
09:30 Mon 25 September 2017 – H2-16

Pretend that your car is a unit line segment. How do you perform a three-point turn using an
infinitesimally small area on the road? It turns out that this seemingly impossible driving stunt is
related to the fundamental theorem of calculus, as well as all the objects in the title of this talk! We
will explore these connections and see how they have been useful in many problems in mathematics.
0.4. Using mathematics to fight cancer
Ami Radunskaya (Pomona College)
15:30 Tue 26 September 2017 – H2-16

What can mathematics tell us about the treatment of cancer? In this talk I will present some of the
work that I have done in the modeling of tumor growth and treatment over the last ten years.
Cancer is a myriad of individual diseases, with the common feature that an individual’s own cells
have become malignant. Thus, the treatment of cancer poses great challenges, since an attack must
be mounted against cells that are nearly identical to normal cells. Mathematical models that describe
tumor growth in tissue, the immune response, and the administration of different therapies can suggest
treatment strategies that optimize treatment efficacy and minimize negative side-effects. However, the
inherent complexity of the immune system and the spatial heterogeneity of human tissue gives rise to
mathematical models that pose unique challenges for the mathematician. In this talk I will give a few
examples of how doctors, immunologists, and mathematicians can work together to understand the
development of the disease and to design effective treatments.
This talk is intended for a general audience: no knowledge of biology or advanced mathematics will
be assumed.
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1. Algebra and Discrete Mathematics
1.1. A Hierarchical Canonical Labelling and its
Application in Generation of Graphs
Seyedeh Narjess Afzaly (Australian National

1.3. Thresholds for colouring random graphs and
hypergraphs
Catherine Greenhill (University of New South

University)

Wales)

15:00 Mon 25 September 2017 – H6-12
Seyedeh Narjess Afzaly

11:30 Mon 25 September 2017 – H6-12
Peter Ayre, Amin Coja-Oghlan and Catherine
Greenhill

We present a new class of canonical labellings, hierarchical canonical labelling, for graphs in which
if the vertices of a graph G are canonically labelled
by {1, . . . , n}, then G \ {n} is also canonically labelled. We provide examples of such canonical
labellings. As an application of these labellings,
we introduce a new method of generation based
on this labelling that combines the benefits of two
well-known methods of generation: Orderly Generation and Generation by Canonical Construction Path.
1.2. On Lyndon words containing the minimum
number of Lyndon factors
Amy Glen (Murdoch University)
14:00 Tue 26 September 2017 – H6-12
Amy Glen

A Lyndon word is a primitive word on an ordered alphabet that is lexicographically less than
all of its conjugates. Originally introduced in the
context of free Lie algebras (Lyndon 1954, ChenFox-Lyndon 1958), Lyndon words have proved to
be a useful tool for many problems in combinatorics, such as the construction of de Bruijn sequences (Fredricksen-Maiorana 1978) and determining the optimal lower bound for the size of uniform unavoidable sets (Champarnaud et al. 2004).
A famous theorem concerning Lyndon words asserts that every finite word can be uniquely factorised as a non-increasing product of Lyndon
words (Chen-Fox-Lyndon 1958). In this sense,
Lyndon words are to combinatorics on words like
prime numbers are to number theory.
The minimum number of distinct Lyndon factors that a word of length n can contain is clearly
1, achieved by xn where x is a letter. More interesting are the Lyndon words that contain the minimum number of distinct Lyndon factors, a subclass of which consists of the so-called Fibonacci
Lyndon words (i.e., Lyndon factors of the wellknown infinite Fibonacci word ). Such words will
be the focus of this talk.
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A colouring of a graph (or hypergraph) is a map
which assigns a colour to each vertex so that
no edge is monochromatic. If there are k available colours then this map is called a k-colouring,
and the minimum value of k such that a kcolouring exists is called the chromatic number
of the graph. Graph colourings are fundamental
objects of study, with applications in many areas
including statistical physics and radio frequency
assignment.
The set of k-colourings of a graph (or hypergraph)
with cn edges undergoes several phase transitions
as c increases. Initially the problem is not very
constrained, so there are many solutions (colourings) and it is easy to move from one solution
to another, say by recolouring one vertex at a
time. But as c increases, the solution space forms
“clusters” of colourings which are similar to one
another. Eventually, many vertices in a cluster
are “frozen”, and are unable to be recoloured
without also recolouring a constant fraction of
the vertices. Finally, c increases beyond the kcolourability threshold, and the solution space becomes empty.
Statistical physicists have used heuristics to predict the value of many colouring thresholds for
graphs and hypergraphs. Some of these thresholds have been rigorously proved, starting with
the pioneering work by Amin Coja-Oghlan and
his co-authors. I will discuss my contributions to
this effort.
1.4. Parity restrictions for orthogonal arrays
Sara Herke (The University of Queensland)
11:00 Tue 26 September 2017 – H6-12
Sara Herke, Nevena Francetic and Ian Wanless

One of the biggest open questions in combinatorics is whether or not there exists a projective
plane for non-prime power orders. There is a wellknown correspondence between finite projective
planes and orthogonal arrays with the maximum
number of columns. We present a notion of parity
of an orthogonal array and discuss parity restrictions that give some insight as to why it may be
harder to build projective planes of order n ≡ 2
mod 4, n > 2, (which are widely believed not to
exist) compared to other orders.

1. Algebra and Discrete Mathematics
1.5. An introduction to the theory of Near-vector
Spaces
Karin-Therese Howell (Stellenbosch University)
13:00 Tue 26 September 2017 – H6-12
Karin-Therese Howell

Andre first generalized the concept of a vector
space, i.e., linear space, to a structure comprising
a bit more non-linearity, the so-called near-vector
space in a paper in 1974. In this talk I will give
a brief introduction to the theory of Near-vector
Spaces, including discussing the main definitions
and results and speaking of the more recent work.

we let G be a digraph and define the switching
operation to be the reversal of the directions of
the edges incident to a specified vertex and classify all switching-stable digraphs. For both variants of switching, we consider the problem for two
different types of equivalence.
1.8. Separable (commutative) monoids in tensor
triangulated categories
Bregje Pauwels (Australian National University)
14:30 Tue 26 September 2017 – H6-12
Bregje Pauwels

In this talk, I will consider separable (commutative) monoids in a tensor triangulated category
and show how they pop up in various settings.
In modular representation theory, for instance, restriction to a subgroup can be thought of as ex11:00 Mon 25 September 2017 – H6-12
tension along a separable monoid in the (stable
Anita Liebenau
or derived) module category. In algebraic geomWe do know exact formulae for some discrete
etry, separable monoids correspond to étale exstructures. For example we know the number of
tensions of schemes. But separable monoids are
graphs on n vertices, or the number of trees on n
nice for various reasons, beyond the analogy with
vertices. We struggle, however, to find exact forétale topology; they allow for a notion of degree,
mulae for the number of d-regular graphs on n verhave splitting ring extensions, and one can define
tices. Even asymptotic formulae were known only
(quasi)-Galois extensions.
for a limited range of d. We provide an asymptotic
formula for the number of d-regular graphs for all
1.9. Computations with Galois groups
d. In fact, we provide such a formula for the number of graphs of a given degree sequence. These Nicole Sutherland (University of Sydney)
13:30 Tue 26 September 2017 – H6-12
formulae were conjectured in 1990 and 1997.
The more general enumeration result is used to Nicole Sutherland
determine the distribution of the degree sequence Algorithms to compute Galois groups of irreof a graph that is drawn uniformly at random from ducible polynomials over the rational field have
all graphs on n vertices and m edges.
been available in some way for some time. These
algorithms have been extended to polynomials of
This is joint work with Nick Wormald.
larger degrees and also polynomials over other coefficient rings. Currently the widest ranging algo1.7. The switching-stable graphs
rithm is that of Fieker and Klüners which has no
Jeanette McLeod (University of Canterbury)
degree restriction on input polynomials and has
14:30 Mon 25 September 2017 – H6-12
been adapted for use with reducible as well as irreJeanette McLeod, Brendan McKay
ducible polynomials over algebraic number fields,
The classical reconstruction problem asks when a rational function fields of all characteristics and
graph G can be reconstructed from its deck, where global algebraic function fields.
the deck consists of cards showing each of the In this talk I will briefly summarise this algorithm
vertex-deleted subgraphs of G. Stanley, Bondy and discuss how we can do further computations
and others introduced variants of this problem, with Galois groups using the information we have
where the cards instead show the graphs obtained from the initial computation.
by switching G. While investigating switching reconstruction problems, Bondy asked which graphs
have the property that every possible switching
produces a graph that is equivalent to the original graph. Such graphs are said to be switchingstable.
We answer Bondy’s question for two types of
switching. First, we let the edges of G be coloured
with two colours and define the switching operation to be the interchange of the colours of the
edges incident to a specified vertex and classify all
switching-stable 2-edge-coloured graphs. Then,

1.6. Counting d-regular graphs and the degree
sequence of the random graph
Anita Liebenau (Monash University)
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2. Analysis and Partial Differential Equations
2.1. On singular solutions of weighted divergence
operators
Ting-Ying Chang (University of Sydney)
13:00 Tue 26 September 2017 – GK4-30
Ting-Ying Chang

We study the behaviour of solutions with isolated
singularities to weighted p-Laplacian operators in
the punctured unit ball centred at zero. We impose our weight to be in the framework of regular
variation. We are able to classify the solutions to
our for the entire range of p by adapting the rescaling method from Kichenassamy and Vérons study
of isolated singularities of p-harmonic functions.
The adapted method relies on the construction of
a suitable ”fundamental solution” depending on
the range of p. We show that all possible singularities at 0 for a positive solution of our problem
are either removable (and the solution can be extended as a continuous solution in the entire ball),
weak, or the solution can be extended as a continuous function in the entire ball. We note there
exists no solutions with strong singularities to our
problem, a case which only arises when absorption
terms are present.
2.2. Regularity and classification of solutions to
static Hartree equations involving Fractional
Laplacians
Yanqin Fang (University of Wollongong)
11:30 Mon 25 September 2017 – GK4-30
Yanqin Fang

We are concerned with the fractional order equations with Hartree type nonlinearity and its equivalent integral equations. We first prove a regularity result which indicates that weak solutions are
smooth. Then, by applying the method of moving planes in integral forms, we prove that positive solutions of integral equations are radially
symmetric about some point and derive the explicit forms of solutions. As a consequence, we
also derive the best constants in the corresponding Hardy-Littlewood-Sobolev inequalities.
2.3. Analytical solutions to nonlinear
reaction-diffusion equations in different coordinate
systems
Bronwyn Hajek (University of South Australia)
11:00 Mon 25 September 2017 – GK4-30
Bronwyn Hajek

Nonlinear reaction-diffusion equations are used to
describe many different processes in biology and
chemistry, for example, population dynamics, cell
proliferation, and chemical reactions. In this talk,
I’ll show how the nonclassical symmetry method
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can be used to find analytic solutions to nonlinear
reaction-diffusion equations. Provided the nonlinear reaction and nonlinear diffusion terms are
related in a certain way, there exists a nonclassical
symmetry that gives rise to a transformation that
will linearise and separate (in time and space) the
reaction-diffusion equation, so that analytic solutions may be constructed. The transformation is
valid in different coordinate systems (eg Cartesian, polar, spherical) and so may be applied in
many situations.
2.4. Geometric asymptotics
Nalini Joshi (University of Sydney)
11:30 Tue 26 September 2017 – GK4-30
Nalini Joshi

I will report on results obtained with Duistermaat,
Howes and Radnovic for the completeness and
connectedness of asymptotic behaviours of solutions of the first, second and fourth Painlevé equations in the limit x → ∞, x ∈ C. We prove that
the complex limit set of solutions is non-empty,
compact and invariant under the flow of the limiting autonomous Hamiltonian system, that the
infinity set of the vector field is a repellor for the
dynamics and obtain new proofs for solutions near
the equilibrium points of the autonomous flow.
The results rely on a realization of Okamoto’s
space, i.e., the space of initial values compactified and regularized by embedding in P2 through
an explicit construction of nine blow-ups.
2.5. Finite maturity stock loan valuation
Xiaoping Lu (University of Wollongong)
14:30 Mon 25 September 2017 – GK4-30
Xiaoping Lu

A stock loan is a financial contract that allows
the borrower to obtain a loan with stocks as collaterals. In this talk, we will discuss the American
connection between stock loans and options. The
stock loan partial differential equations (PDEs)
are established under the Black-Scholes framework. Mathematically, the valuation problem of
stock loans is a moving boundary problem, which
does not have analytical solution except for special cases. We show that the problem can be
solved semi-analytically with great accuracy and
efficiency. Numerical examples are presented to
demonstrate our solution procedure.

2. Analysis and Partial Differential Equations
2.6. Characterisation of BMO(R) and VMO(R) via
commutators with Cauchy integrals
Trang Thi Thien Nguyen (University of South

replicator equation to study discrete time evolution of the population in the presence of small random or deterministic perturbations to each generation caused either by genetic mutation or miAustralia)
gration. Our most important observation is that
15:00 Mon 25 September 2017 – GK4-30
for small perturbations the model contains two
Trang Thi Thien Nguyen
important capture regions that ensure stability of
A function of bounded mean oscillation (BMO) is the iterated map describing the evolution but that
a function whose average oscillation is bounded. for larger perturbations one or both of these reVanishing mean oscillation (VMO) functions os- gions may disappear. Our future research will try
cillate like BMO functions, but less so at small to extend our analysis to more complex models.
scales. Recently, an active research area in harmonic analysis is the relationship between BMO 2.9. An L2 -index theorem for group actions of
and VMO functions and the commutator with a noncompact quotients
singular integral operator.
Hang Wang (University of Adelaide)
I will present our work on characterisations of the
13:30 Tue 26 September 2017 – GK4-30
function spaces BMO(R) and VMO(R) in terms
Hang Wang
p
of the boundedness and compactness on L (R) of
2
commutators [b, CA ](f ) = bCA (f ) − CA (bf ) with Atiyahs L -index theorem relates the index of an
2
Cauchy integral CA . Specifically, we show that elliptic operator on a closed manifold to the L for all p ∈ (1, ∞), a locally integrable function b index of the elliptic operator lifted to a covering
is in BMO(R) if and only if [b, CA ] is bounded on space. The theorem is useful in the study of exLp (R). We also show that a function b ∈ BMO(R) istence of nontrivial solutions for elliptic PDE on
2
is in VMO(R) if and only if [b, CA ] is compact noncompact manifolds, for example, L -harmonic
p
forms. In this talk, we consider a type of nonon L (R).
This project is a part of my PhD, and is joint work compact manifolds, so-called manifolds with regular exhaustion, introduced by Roe, and show that
with Ji Li, Lesley Ward and Brett Wick.
Atiyahs L2 -index theorem still hold. This is joint
work with Guoliang Yu and Dapeng Zhou.
2.7. Bulk scaling limits for random normal matrix
ensembles near singularities
Seong-Mi Seo (Korea Institute for Advanced Study)
14:30 Tue 26 September 2017 – GK4-30
Seong-Mi Seo

In this talk, I will present microscopic properties
of the eigenvalues of random normal matrices in
the limit where the size of the matrices becomes
large. Specifically, this talk will focus on the random normal matrix model with a singularity in
the interior of the spectrum. I will discuss the existence and uniqueness of the microscopic density
of eigenvalues near a singularity and describe how
the rescaled Wards identity can be used to prove
the universality. This is based on joint work with
Yacin Ameur.
2.8. Perturbation in replicator equation to study
discrete time evolutionary population
Geetika Verma (University of South Australia)
14:00 Tue 26 September 2017 – GK4-30
Geetika Verma

The replicator equation is used to understand the
dynamic evolution of populations in both continuous time and discrete time. In this talk we consider a simple model with two species and use the
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3. Biostatistics and Bioinformatics
3.1. Investigating non-linear associations in high
dimensional omics data
Nicola Armstrong (Murdoch University)
13:30 Tue 26 September 2017 – GK2-12
Nicola Armstrong

In omics studies, the trait or variable of interest
is often either binary (e.g. cancer vs normal), or
quantitative (e.g. height). Associations between
the trait and, for instance, gene expression measurements, are then uncovered through use of either logistic or linear regression. The predominance of these two methods is partly due to computational issues, including the time required to
run an analysis. However, they also place restrictions on the type of trait that can be considered:
often a categorical classification is collapsed to two
categories only, or a nominal scale is considered
to be continuous in order to enable a fast analysis. Additionally, for quantitative traits, it may
be limiting to assume that any association is in
fact linear.
Here, we investigate the use of mutual information (MI) to simultaneously uncover associations
both between and within SNP and gene expression data and report the results. We use data
on the Sydney Memory and Ageing Study (MAS)
(n=521). For these participants, SNP genotyping
was undertaken using the Affymetrix SNP 6.0 array and gene expression measured using the Illumina HT-12 array. We focus particularly on several traits that can be coded in different ways,
such as alcohol consumption and smoking status
(e.g. never/ever; current/past; or frequency) and
investigate the impact on the associations identified.
3.2. Extracting different disease information from
genomic data: the case of repeat expansion
disorders
Melanie Bahlo (Walter and Eliza Hall Institute)
14:30 Tue 26 September 2017 – GK2-12
Melanie Bahlo

Most laypeople conceptualise disease causing mutations as single base pair (A,G,C or T) changes
in the normal human genome, which then lead
to a damaged or nonexistent protein, causing the
disease. However, there are many other types of
genetic aberrations that cause disease. One of
these is the expansion, beyond a normal threshold, of short repetitive sequences of DNA. These
are known to cause > 20 human diseases, mostly
neurological, and includes Huntingtons disease.
Human genomes can now be quickly and relatively cheaply sequenced (∼ $1600 AUD). This
has led to huge advances in medical genomics,
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with genome sequencing moving into the clinic to
diagnose disorders.
Until recently the known disease causing repeat
expansion loci were not thought to be able to
be assessed for evidence of expansions with standard genome sequencing data, but we and two
other groups have now shown this can be done.
Our method uses an aggregated T-test statistic,
with p-values determined by simulation. We show
that this performs very well for different types of
genome sequencing, being able to detect most individuals with known expansions. Repeat data is
fascinating, being affected by ethnicity and technological effects, as well as modifier genetic loci.
The next aim is to go beyond known disease loci,
to detect novel loci, and to look at the behavior of these repeats in both human and malaria
population-based studies and human neurological
disease cohorts and to further improve our test
statistic and software.
3.3. Information content of cluster-period cells in
stepped wedge trials
Jessica Kasza (Monash University)
11:30 Tue 26 September 2017 – GK2-12
Jessica Kasza, Andrew Forbes

Stepped wedge trials are a particular variant of
multiple-period cluster randomised trials, being
used with increasing frequency in health research.
Instead of being randomised to one of (usually)
two treatments as in parallel cluster randomised
trials, in SWs the clusters are randomised to particular sequences of treatments. In a standard
stepped wedge trial, all clusters initially implement the control condition before eventually implementing the new intervention, with an equal
number of clusters switching to the new intervention at regularly-spaced time points. These trials are often expensive to implement, and require
that data be collected from each of K clusters at T
time periods. To reduce the costs associated with
the implementation of the trial it may be desirable to restrict the total number of cluster-period
cells in which data is collected. Although some designs with missing cells have been proposed, such
as the so-called dog-leg design, there are no general guidelines regarding which cells of a stepped
wedge design contain the most information about
the treatment effect, and correspondingly which
may be omitted with a minimum loss of information.
We consider the information content of the clusterperiod cells and the clusters of the standard
stepped wedge design, where the information content of a cell is quantified by the increase in the
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variance of the treatment effect when that cell is
omitted. The variance of the treatment effect will
never decrease whenever a cell is omitted, and the
smaller the increase in variance, the less information about the treatment effect a cell is said to
contain. We show that the most information-rich
cells are those that occur immediately before or
after treatment switches, but there are also additional cells that contribute almost as much to the
estimation of the treatment effect. We also show
that the information content patterns depend on
this correlation structure.

the distribution of the random effects is misspecified, the estimated parameter can be biased. However, previous studies have concentrated on misspecification of random effects in context where
the parameter of interest is not associated with
the random effect hence the frequently conveyed
message is that misspecification of the random effects distribution is not a big deal. Considering
the importance of the random effects approach in
meta-analysis of sparse data, we used a simulation study to investigate the impact of misspecification of the distribution of the random effects is
on the parameter of interest, the effect measure.
Our results indicated that relative bias in the esti3.4. Statistical considerations in neighbourhoods
mated effect could be as high as 30% and the 95%
and health research
confidence interval coverage as low as 0%. These
Karen Lamb (Deakin University)
results send a clear message that misspecification
14:00 Tue 26 September 2017 – GK2-12
of the distribution of random effects is a big deal
Karen Lamb
when dealing with sparse data. We therefore illusThe places in which we live are thought to shape trated a sensitivity analysis and recommend that
our health and behaviours. From the availabil- it should always accompany a random effects apity of parks and recreational facilities to access to proach in meta-analysis of sparse data.
supermarkets and fast food outlets, the resources
available to us within our neighbourhoods may 3.6. Causal diagrams to guide the treatment of
affect behaviours such as physical activity and missing data in epidemiological studies with
diet, both of which are associated with a num- multiple incomplete variables
ber of chronic diseases. The study of place efMargarita Moreno-Betancur (Murdoch Childrens
fects on health and behaviour is challenging due
Research Institute)
to a number of important statistical and epidemiological considerations. These include challenges 11:00 Mon 25 September 2017 – GK2-12
such as how to define exposure to neighbourhood Margarita Moreno-Betancur
attributes; methodological issues associated with Missing data are a common occurrence in epidemidealing with spatial data such as spatial autocor- ological studies and may impact study conclusions
relation and the modifiable areal unit problem; due to potential bias and loss of statistical power.
and, finally, issues around attempts to establish It is widely understood that if the data are “missa causal relationship between neighbourhood ex- ing at random” (MAR) – an assumption allowing
posures and health or behaviour. In this presen- the probability of missing data to depend on obtation, I will highlight these issues with examples served values – then unbiased estimation is posfrom my work in this area of research.
sible with appropriate methods. While the need
to assess the plausibility of this assumption has
3.5. Issues in Using the Random Effects Approach been emphasised, the practical difficulty of these
tasks and the stringency of MAR in the context of
in Meta-analysis of Sparse Data
multiple incomplete variables are rarely acknowlElasma Milanzi (The University of Melbourne)
edged. Further, while MAR is sufficient, it is cer11:30 Mon 25 September 2017 – GK2-12
tainly not necessary: in a wide range of “missing
Elasma Milanzi
not at random” (MNAR) scenarios unbiased estiThe current interest in meta-analysis of count mation of certain parameters is possible.
data in which some studies have zero events
Recent developments in the computer science
(sparse data) has led to re-assessment of comliterature suggest that directed acyclic graphs
monly used meta-analysis methods to establish
(DAGs) could be an intuitive tool for stating and
their validity in such scenarios. The general conassessing finer-grained assumptions, beyond the
sensus is that methods which exclude studies with
MAR-MNAR dichotomy. However, as we show,
zero events should be avoided. In the family of
translating the assumptions in a given generic
parametric methods, random effects models come
DAG to a decision about the missing data method
out highly recommended. The random effects apis a surprisingly complex problem requiring a
proach accounts for the variation in the effect
case-by-case treatment. Seeking a balance bemeasure between studies by associating the effect
tween detail and feasibility, we constructed eight
measure with a random effects structure (random
“canonical” DAGs representing broad categories
slope). It is has been suggested that if a parameter
is associated with a random effects structure and
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of missingness mechanisms that could be encountered in a typical point-exposure epidemiological study with incomplete exposure, outcome and
confounders. For each DAG, we derived mathematically whether unbiased estimation of some
common target parameters is possible using common procedures, or if sensitivity analyses are necessary. These DAGs and findings can be readily used by epidemiologists to articulate their assumptions, and choose a strategy to handle missing data depending on their target parameter. We
use numerical simulations and the Longitudinal
Study of Australian Children for illustration.

evidence-based and sustainable approach to delivering genomic testing in the healthcare system.
This year the Alliance has commenced implementing Victorias new clinical system for genomics. A
platform for bioinformatics analysis will be among
the first components to be implemented and used
for accredited clinical genomic testing by diagnostic laboratories. In other states, diagnostic
systems are being implemented and efforts are
underway to enable sharing of clinical grade genomic data nationally and internationally. Operating within these shared digital systems however,
presents a challenge for laboratories to simultaneously coordinate with other diagnostic laboratories and hospitals (within and between state bor3.7. Multiscale approaches for analyses of
ders), whilst also supporting their own business
high-throughput sequencing data
requirements for accreditation and continual inHeejung Shim (The University of Melbourne)
novation.
13:00 Tue 26 September 2017 – GK2-12
At the heart of diagnostic innovation in genomics
Heejung Shim
is the emerging field of clinical bioinformatics;
Identification of differences between multiple groups
combining clinical, diagnostic, analytical, softin cellular phenotypes measured by high-throughput
ware and genetic aspects to implementing clinical
sequencing assays is frequently encountered in gegenomic testing. The field has two key challenges:
nomics applications. For example, common probfirst, it is in its infancy and laboratories lack
lems include detecting differences in transcription
the support of a mature discipline; second, it defactor binding/chromatin accessibility across tismands skills and expertise predominantly lacking
sues/conditions using ChIP-seq/ATAC-seq data.
in traditional academia. These include developing
These high-throughput sequencing data provide
enterprise-grade solutions, complex strategies for
high resolution measurements on how traits vary
organisational change, multi-stakeholder collaboalong the whole genome in each sample. Howration, community engagement and rapidly evolvever, typical analyses fail to exploit the full poing biotechnology.
tential of these high resolution measurements, instead aggregating the data at coarser resolutions, Drawing on my experiences working with the
such as genes, or windows of fixed length. Pre- Melbourne Genomics and Australian Genomics
viously, we developed a wavelet-based (normal- Health Alliances, I will discuss the challenges and
based) multi-scale method, WaveQTL, that bet- opportunities in clinical bioinformatics, including
ter exploits the high-resolution information, and considerations for ‘translating’ research bioinfordemonstrated that WaveQTL has more power matics into clinical practice.
than a simpler window-based method. Motivated
by this, we developed another multi-scale method,
multiseq, that models the count nature of the sequencing data directly, making the method potentially perform well at small sample sizes or for
low read counts. In this talk, first I will present
key ideas behind multi-scale approaches for analyses of high-throughput sequencing data. Then, I
will introduce the second method, multiseq, and
demonstrate that multiseq has better power than
negative binomial based window methods. Finally, I will discuss how multi-scale models can be
used in applications to other biological questions.
3.8. Bioinformatics in the healthcare system
Natalie Thorne (Melbourne Genomics Health
Alliance)
14:30 Mon 25 September 2017 – GK2-12
Natalie Thorne

Melbourne Genomics Health Alliance has taken
a collaborative, patient-centred, clinically-driven,
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3.9. Calculating the Sample Size for Trials
Collecting Both Independent and Paired Data
Lisa Yelland (University of Adelaide)
11:00 Tue 26 September 2017 – GK2-12
Lisa N Yelland, Thomas R Sullivan, David J Price,
Katherine J Lee

Mixtures of independent and paired data arise in
many areas of health research. For example, in
perinatal trials, women may give birth to a single
infant or a set of twins. Similarly, in ophthalmology, one or both eyes may be affected by the condition of interest and included in the trial. Since
outcomes of pairs are likely to be correlated, this
should be taken into account when designing the
trial. The sample size can be calculated by assuming all observations are independent and then
inflating the resultant sample size by an appropriate design effect. The design effect depends on a
number of factors, including the strength of the
correlation between outcomes from the same pair,
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the planned analysis approach and whether members of the same pair will be randomised to receive
the same treatment, different treatments or independently. Using design effects will enable more
accurate sample size calculations to be performed
for trials involving both independent and paired
data.
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4. Cryptography, Coding and Compression
4.1. Optimal Data Distribution for All-to-All
Comparison Pattern using Finite Projective and
Affine Planes
Joanne Hall (RMIT University)

over untrusted wireless or public networks, which
gives rise to security concerns: the transmitted
data may be exposed to the actions of other entities. Cryptographic algorithms can be used to
provide confidentiality for a transmission and also
14:30 Mon 25 September 2017 – BH4-22
an authenticator; enabling the recipient to deJoanne Hall, Wayne Kelly, Glen Tian
tect modifications to the transmission. SimultaWe explore the All-to-All Comparison problem neously performing both encryption for confidenon large data sets with a distributed computa- tiality and computing a message authentication
tional resource. This has applications in biolog- code to provide integrity assurance is known as
ical modeling and image analysis. The key to authenticated encryption (AE). This has potential
high performance is to distribute data and sched- to provide these two security services more effiule computations in such a way that computa- ciently than providing them independently. Howtions are scheduled where the data already lies. ever, flaws exist in some current AE proposals.
Unlike the highly successful Map-Reduce framework (Hadoop) which partitions the data set, we
must distribute the data so that every pair appears on at least one machine. This could easily
be achieved by placing every object on every machine, but the data is large, so we wish to minimize the amount of data replication. We prove
that this problem can be solved optimally using
Finite Projective Planes and Affine Planes.
4.2. Attack detection and correction for linear
systems
Margreta Kuijper (AMSI/University of Melbourne)

11:30 Mon 25 September 2017 – BH4-22
Margreta Kuijper

This talk is concerned with feedback controlled
systems. In recent years there have been several
events around the world where such systems have
been cyber attacked, resulting in malfunctioning
and damage. There is currently a need for an
automated response as part of the resilience of
the system. I will consider the scenario where
the attacker, with knowledge of the linear system
dynamics, attacks a restricted number of system
outputs over time. I will introduce the notion of
system’s “security index” as an analogon of “minimal distance” in linear coding theory. I will then
specify the appropriate canonical form of the system representation and present practical attack
detection and automated attack correction methods.
4.3. Examining Authenticated Encryption
Proposals
Leonie Simpson (Queensland University of
Technology)
11:00 Mon 25 September 2017 – BH4-22
Leonie Simpson

This research examines cryptographic methods for
securing communications between small devices.
The transmission of data between devices is often
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5. Dynamical Systems and Fluid Dynamics
5.1. The dynamics of selfish herds
Shannon Dee Algar (The University Of Western
Australia)
15:00 Mon 25 September 2017 – BH4-33
Shannon Dee Algar

Many well-known models of collective motion focus on the asymptotic behaviour of groups. Such
results are not accurate representations of nonequilibrium systems where the short time scale
motion produces the most interesting dynamics.
These same models tend to incorporate some
form of mutually compatible goal or mimicking
of neighbours eventually concluding that a global
order can emerge for an appropriate choice of parameters. We highlight several situations where
dynamic behaviour is dominated by the presence
of predators leading one to consider that self interest, and not cooperation, is the key driver for
the pattern formation. We build on the notion
of a selfish herd, first proposed by Hamilton in
1971, using an interaction network defined by the
Delaunay triangulation and inertial social forces
that aim to minimise the individuals Voronoi cell,
which is used as a proxy for each individual’s positional danger. Numerical simulations of self propelled particles illustrate that the biologically motivated selfish avoidance of a predator can lead to
realistic and seemingly cooperative motion resembling that of a swarm of midges. Allowing the particles to foresee future configurations, a pseudointelligence, transforms a swarm into a flock.
5.2. Nonlinear Exact Coherent Structures in pipe
flow and their instabilities
Ozge Ozcakir (Monash University)

VWI states, with peak roll, wave, and stream amplitudes scaling as R−1 , R−5/6 and O(1) respectively. In the last part of the talk linear stability of traveling waves are discussed. We extend
linear stability calculations to large enough R so
that asymptotics of unstable eigenvalues are apparent. These scalings are in agreement with the
R−1/2 , R−1 asymptotics for edge and meandering modes predicted by Deguchi & Hall (2016) for
uni-directional shear flow. We do not, however,
find any R0 unstable eigenvalue within the class
of pressure-preserving two-fold azimuthally symmetric disturbances.
5.3. Exits in order: how crowding affects particle
lifetimes
Catherine Penington (Macquarie University)
11:30 Tue 26 September 2017 – BH4-33
Catherine Penington

If a particle performs a random walk on a finite
lattice, how long does it last until it reaches the
boundary? This is a well studied problem if there
is only one particle, but much more complicated if
there are many particles which cannot occupy the
same space. This talk will discuss the effects of
particle crowding, and present a formula for the
mean number of steps to reach the boundary.
5.4. Pseudo-integrable billiards within confocal
conics
Milena Radnovic (University of Sydney)
11:30 Mon 25 September 2017 – BH4-33
Milena Radnovic

We study pseudo-integrable billiards generated by
a boundary composed of several arcs of confocal
13:30 Tue 26 September 2017 – BH4-33
conics having nonconvex angles. The dynamics of
Ozge Ozcakir, Philip Hall and Saleh Tanveer
such billiards have several extraordinary properThere is not much computational work on travel- ties, which are related to interval exchange transling wave computations in pipe flows at very large formations and which generate families of flows
R in existing literature apart from those reported that are minimal but not uniquely ergodic.
in Ozcakir (2016). In this talk, we present results that extend reliable traveling wave compu- 5.5. Trimmed sums for observables on the
tations through greater efficiency to a far greater doubling map
Reynolds number (up to R = 5×105 ) regime than Tanja Schindler (Australian National University)
previously reported. Firstly, we confirm that trav- 14:30 Mon 25 September 2017 – BH4-33
elling waves states which are referred to as C1 and
Tanja Schindler
C2 in Ozcakir (2016) are indeed finite R realization of Nonlinear Viscous Core states because of For measure preserving ergodic dynamical sysmuch closer agreement of numerical results with tems there is no strong law of large numbers if
asymptotics. The second part of the talk con- the expectation has infinite mean. In some cases
cerns determination of a new branch of solution it is possible to obtain a generalised strong law
(WK2) which connects to Wedin-Kerswell (WK) of large numbers by deleting the maximum entry,
when continued to sufficiently large R which ascer- for examples for the digits of a continued fractains that it is a finite R realisation of asymptotic tion expansion. Haynes proved that there is no
strong law of large numbers by only deleting a
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finite number of terms (light trimming) on iterations of the doubling map with observable 1/x,
eventhough this would be possible if one considered independent random variables with the same
distribution function. Based on this result Haynes
and myself have shown that a strong law does still
hold in this case depending if for the number of
deleted terms bn of the sum of the first n entries
it holds that limn→∞ bn / log log log n = ∞ or not.
5.6. Effect of partial slip on boundary-layer
instability
Sharon Stephen (University of Sydney)
11:00 Mon 25 September 2017 – BH4-33
Sharon Stephen

The linear stability of the flow due to a rotating
disc with surface roughness is considered. The
aim is to determine whether surface roughness
can lead to drag reduction in three-dimensional
boundary layers, and thus have an effect on the
transition process from a laminar flow to a turbulent flow. The surface roughness is taken into account by considering partial-slip boundary conditions. The basic steady flow is obtained as an exact solution of the Navier-Stokes equations. The
linear stability of this flow for perturbations corresponding to stationary crossflow vortices is considered for the inviscid Type I instabilities. An
asymptotic study is presented for large Reynolds
number, with significant differences from the noslip case. The solutions for the disturbed flow
are determined in the appropriate asymptotic
regimes. Predictions for the neutral wavenumbers and orientations of the crossflow vortices are
obtained. Solutions are presented for anisotropic
roughness and for isotropic roughness. Conclusions are drawn as to the significance of the results
in relation to drag reduction.
5.7. Successes and challenges in modelling of fibre
drawing
Yvonne Stokes (The University of Adelaide)
11:00 Tue 26 September 2017 – BH4-33
Yvonne Stokes

Modelling of fibre drawing has been a topic of
interest for around five decades. The spinning
of textile fibres motivated early work while, in
later years the importance of optical fibres in
modern technologies has driven further research.
The development of microstructured optical fibres, containing patterns of air channels, have revolutionised optical fibre technology, promising a
virtually limitless range of fibre designs for a wide
range of applications. But fabrication of a fibre
with a desired structure presents a major challenge. What initial preform is suitable and what
draw parameters should be used? Can it even be
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made? This is an inverse problem and mathematics is essential to its solution.
The slenderness of the geometry enables extensional flow theory to be used to develop accurate
and efficient models, and progress was made by
various researchers for some simple geometries.
But, application to fibres of arbitrary cross-section
was elusive until a recent breakthrough by myself
and coworkers. I will discuss this breakthrough
and the significant progress that it has brought,
including solution of the inverse problem. I will
show some stunningly accurate comparisons of
model and experiment and also describe ongoing
work to explain some perplexing discrepancies.

6. Gender Equity and Diversity in Mathematics
6.1. Gender and mathematics: Barriers to
mathematical learning and the way forward
Sarah Buckley (Australian Council for Educational
Research)
11:00 Mon 25 September 2017 – RR5-09
Sarah Buckley

Gender and mathematics have a controversial history, which has included the idea that because
of biology women are less capable in mathematics. Targeted interventions in Australia towards
the end of the 20th century aimed to address
these misconceptions and successfully increased
the number of women in STEM; however, current
research suggests the number of women choosing
mathematics subjects and courses is decreasing.
This presentation will present data on gender differences in achievement, participation and engagement in mathematics in Australia and internationally. It will also use research from psychology, education and neuroscience to illustrate that these
gender differences are not a function of womens
lower capability in mathematics. Instead, there
a variety of contributing factors, including a lack
of opportunity. This presentation will focus on
factors that act as barriers to girls mathematical learning; in other words, the factors involved
when girls have the opportunity but choose to
avoid mathematics. A particular emphasis will be
placed on mathematics anxiety, which is a significant problem for mathematics students and teachers. Discussion will include a review of a program
of intervention research that is addressing mathematics anxiety using a psychological approach.
6.2. Gender and VCE enrolments in mathematics
subjects 2001-2015: Does school type matter?
Helen Forgasz (Monash University)
13:00 Tue 26 September 2017 – RR5-09
Helen Forgasz & Gilah Leder

In Australia, there are ongoing concerns about declining enrolments in mathematics, and in females
under-representation in mathematics and science
studies and related careers.
On a regular basis, the relative benefits of singlesex or co-educational schooling are debated in the
public sphere, with passionate supporters on both
sides. There is a widely held belief that singlesex schooling has distinct advantages for girls in
general, and for the study of science and mathematics, in particular. At the same time, coeducational schooling is viewed as beneficial for
boys.
In Australia, in the government sector of education, entry into single-sex schools is generally se-

lective, based on academic achievement. It is in
the fee-paying sectors of education that single-sex
schools predominate. In general, students attending non-government schools have higher socioeconomic backgrounds than students attending
government schools. The literature is equivocal
about the benefits of single-sex settings for girls
with respect to achievement and attitudes towards
mathematics. Little is known about the mathematics enrolment patterns for boys and girls attending single-sex and co-educational schools. If
single-sex schooling does indeed favour girls likelihood to study and succeed in the maths/science
fields, is this apparent in enrolment patterns in
grade 12 mathematics? In this paper we explore
the enrolment patterns in the three Victorian Certificate of Education mathematics subjects offered
at the Grade 12 level for girls and boys attending co-educational and single-sex schools over the
time span 2001-2015. We also report on survey
responses from adult females on their views of
whether single-sex or co-educational schools will
best serve boys and girls interested in STEM studies.
The data reveal that for Specialist Mathematics,
there are higher proportions of boys than girls in
both single-sex and in co-educational schools enrolled. While there was a higher proportion of
girls from single-sex than co-educational schools
enrolled, the same was true among boys in the two
school types. For Mathematical Methods CAS,
higher proportions of both girls and boys in singlesex schools than in co-educational schools were
enrolled. For Further Mathematics, the proportions of students enrolled was virtually identical
for boys and girls in both school types.
Considering that the same proportions of boys
and girls in both school types were enrolled in
further mathematics, it is simplistic to conclude
that the gendered settings of schools alone contribute to the differences found for the other two
mathematics subjects. Explanations by a welleducated group of adult females we surveyed on
their reported preferences for a single-sex or coeducational school to promote STEM-related subjects for girls and for boys suggest that personal
histories play a part. There was evidence that the
belief that girls, more often than not, benefit from
attendance at a single-sex school persist.
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6.3. Oh the times are they a’changing?
Alex James (University of Canterbury)
15:00 Mon 25 September 2017 – RR5-09
Alex James

How well are women represented in the upper echelons of the mathematical sciences? Do we win
prizes? Are we on committees? Do we edit our
journals? A quick trip through the history of our
societies throws up some interesting questions.
6.4. Self-Perception and Attitudes of Female and
Male Year 5 and 8 Students towards Mathematics
Inge Koch (AMSI/University of Melbourne)
13:30 Tue 26 September 2017 – RR5-09
Inge Koch & Ning Li

AMSI’s ChooseMaths initiative comprises a multilevel approach to increasing participation of
women in the STEM pipeline and includes working directly with teachers and students across
120 schools in Australia, outreach activities such
as Girls Enjoy Maths days in universities and
schools and a mentoring program for female secondary students, career awareness and celebration
of achievements of mathematics teachers and students at the annual awards day. As part of this initiative we conduct teacher surveys which measure
teachers’ confidence and competence in teaching
mathematics at primary and secondary level and
student interventions and surveys in the ChooseMaths schools which look at attitudes of students
and measure their changes over time. The aim of
the classroom interventions is to increase interest
in, enjoyment of and engagement in mathematics of students from early primary school through
to the end of secondary school, since stronger interest and engagement will lead to more participation and ultimately to higher achievements or
performance in mathematics.
In this talk we focus on the pilot study of 2016 and
the first main student surveys and interventions
of Year 5 and Year 8 students in 2017. The classroom interventions include a pre- and post-survey
and two mathematics-related activities. We describe the survey design and questions, the intervention activities and the data collection via
mobile phones using Plickers and show survey results with emphasis on the different responses of
girls and boys. Of particular interest are the results which relate to the change of self-perception
and confidence of girls’ ability to learn new mathematics from the pre- to the post-survey. This
change is much larger than that of boys in the
same school year and is surprisingly large and encouraging. The survey results show that the increase in self-perception and confidence is present
in both year cohorts, although the Year 8 effect is
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smaller for girls and boys. We suggest interpretations of these results and discuss implications for
future research and intervention programs.
6.5. From school to career: A snapshot of supports
and obstacles
Gilah Leder (Monash University)
11:30 Mon 25 September 2017 – RR5-09
Gilah Leder, Helen Forgasz and Simone Zmood

Drawing on data from a larger study on schooling,
careers, and STEM, we focus on students who attended a co-educational school in Australia. To
achieve a national sample efficiently and within a
limited budget, we relied primarily on Facebook
for recruitment. Financial and time constraints
dictated the length of the data gathering period.
The sample of interest for this presentation comprised 164 females and 58 males, aged 18 years
and over. The majority of those who completed
their schooling in 2009 or earlier were in paid employment when they completed the survey: 86In
the remainder of the session we present quantitative and qualitative data on the factors which
influenced the males and females in their choice
of initial careers, on the factors cited as supports
or barriers for their chosen career path(s), and
on elements which determined a change in career.
We focus on personal and environmental issues,
and examine whether perceptions of barriers have
changed over time. Differences in the factors nominated by these STEM-oriented females and males
as career path obstacles are identified and highlighted.
6.6. Participation, performance and attitude
towards Mathematics of school students: Gender
report
Ning Li (Australian Mathematical Sciences
Institute)
14:30 Mon 25 September 2017 – RR5-09
Ning Li, Inge Koch

In this talk I will report the status of gender differences of boys and girls participation, performance,
and attitude towards Mathematics in schools in
the last decade or so. Analyses of enrollments, assessment and survey data have found that most
boys and girls value the usefulness and importance of Mathematics, with no gender difference
in this regard. Also similarly between boys and
girls, the proportion of students who like learning
Mathematics is decreasing with school year levels.
However, boys are 25% more confident than girls
about their self-perceived ability to learn Mathematics, boys enjoy learning Mathematics more
than girls, and boys are more likely to choose
advanced Mathematics subjects. Boys have also
achieved higher average scores in Mathematics
tests than girls. On the other hand, girls have
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persistently achieved higher average scores than
boys in reading assessments, by a much larger advantage than that boys have in Mathematics performance. The gender difference in performance
is marginal as compared to the difference in performance due to disparities of students social economic backgrounds, yet the gender difference in
performance of Mathematics has been persistent
in all year levels and over time where data is available. Participation in Mathematics of students
in the last year of schooling is stagnant, despite
more and more boys and girls are completing high
schools every year in the last decade or so. Furthermore, participation in Advanced Mathematics
has been leaking at an annual rate of 0.62% for
boys and 0.66% for girls between 2006 and 2016.

transition to tertiary studies, thereby laying the
foundations for students to make appropriate and
effective choices in pursuing and achieving their
career goals during and after university. In this
presentation, we will discuss some of the issues
facing women interested in pursuing a career in
STEM, with a particular focus on mathematics,
and describe the key components and outcomes
of the program.

6.7. Balancing the Equation: A Mentoring
Program for First-Year Female Students in STEM
Jackie Reid & Erica Smith (University of New

Students face diverse pathways as they journey
through undergraduate study. The analysis of
student course records can untangle common patterns in course progression, and identify group
trends in student outcomes. The current work examines the relationship between gender and undergraduate physics study, using course records
from over nine thousand students who enrolled in
physics at the University of Auckland, spanning a
six year period.
Physics students’ demographic and course records
were analyzed to find out whether there were gender differences in subject selection, course performance, and confidence. Subsequent to taking a first year physics course, female students
were more likely to take further courses in life
science subjects, while male students were more
likely to take physical science subjects. In first
year courses, gender differences were not present
among highly academically prepared students, for
whom school type (single-sex or coeducational)
was a better predictor of course outcome. However, of those students who were less academically prepared in their first year, male students
tended to outperform female students. Female
students were also more likely to take an introductory physics course before an advancing course,
compared to male students, after controlling for
academic preparation.
Science capital [1], a concept related to Pierre
Bourdieu’s notions of capital and habitus, was
employed as an interpretive research framework.
Habitus, the system of dispositions one uses to
interpret the world, is largely influenced by the
socio-cultural context in which an individual builds
their identity. The following study explains how
an interaction between science capital and an individual’s habitus may lead to gender disparities
in student outcomes in the field of physics.
Taken together, our findings suggests that physics
may not be seen as a domain that is welcoming

England)
11:30 Tue 26 September 2017 – RR5-09
Jackie Reid, Erica Smith

Women are under-represented in Science, Technology, Engineering and Mathematics (STEM)
disciplines internationally. For example, in the
USA females are estimated to represent 24% of the
STEM workforce, and the proportion of females
employed in STEM careers is half the number of
female STEM graduates. Furthermore, women
who have advanced degrees in STEM are far more
likely to leave related occupations than women in
other professions. There is an even greater loss
of female graduates in the transition to the workforce in the prime STEM disciplines, which includes mathematics, where only 33% are female
graduates. This underrepresentation of women is
even more marked in the STEM workforce, where
only 12% are women. A 2013 report from the
Australian Council of Learned Academies includes
two key findings that promote the use of mentoring programs, and course and career counselling
to effectively encourage young women to follow
STEM pathways. In 2015, we developed a project
designed to assist first-year female students enrolled in STEM disciplines to make a successful
transition to an ongoing career in STEM. Our
objectives were: to identify issues that students
perceive as possible hurdles to a successful progression through their studies and onto a career
in STEM, to provide a multifaceted mentoring
program (Balancing the equation) that assists in
recognising, understanding and addressing potential issues and roadblocks to a sustained and successful career in STEM, to help build confidence
in pursuing career goals, and to support the development of sound decision-making skills in career planning. The program targeted first-year oncampus and distance students as they make the

6.8. A Leaky Pipe Dream? A Study of Gender
Differences in Undergraduate Physics
Frederique Vanholsbeeck (The University of
Auckland)
14:00 Tue 26 September 2017 – RR5-09
Frederique Vanholsbeeck
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to female students, and the science capital framework allows us to understand why this may be the
case. Although our study outlines findings from
one particular sample of students, the methodology and research framework has universal applications.
[1] Archer, Louise and DeWitt, Jennifer and
Willis, Beatrice, “Adolescent Boys’ Science Aspirations: Masculinity, Capital,
and Power”, Journal of Research in Science Teaching, v51, n1, 2014, pp. 1–30,
Wiley Online Library.
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7. Geometry and Topology
7.1. Poincaré Duality Complexes
Bea Bleile (University of New England)
11:30 Tue 26 September 2017 – GK4-18
Bea Bleile

of pure mathematics, in this talk I’ll focus on one
of its most profound applied theorems: it’s possible to parallel park your car in any parking space
strictly larger than the car itself. (Note: this is a
non-constructive proof.)

Poincaré duality complexes are homotopy theoretic generalisations of manifolds. We provide an 7.5. Annulus and Pants Thrackle drawing
overview of the homotopy classification of such
Grace Omollo Misereh (La Trobe University)
spaces, including recent results and open ques15:00 Mon 25 September 2017 – GK4-18
tions.
Grace Omollo Misere and Yuri Nikolayevsky

7.2. A mystery
Zsuzsanna Dancso (The University of Sydney)

A thrackle is a drawing of a graph in which each
pair of edges meets precisely once. Conway’s
Thrackle Conjecture asserts that a thrackle draw11:00 Tue 26 September 2017 – GK4-18
ing of a graph on the plane cannot have more
Zsuzsanna Dancso
edges than vertices. We prove the Conjecture
Two problems in topology – a 4-dimensional one for thrackle drawings all of whose vertices lie on
regarding knotted surfaces in R4 , and a two di- the boundaries of d ≤ 3 connected domains in
mensional one about curves on surfaces – reduce the complement of the drawing. We also give
to the same problem in algebra: the Kashiwara- a detailed description of thrackle drawings correVergne problem. But what do they have to do sponding to the cases when d = 2 (annular thrackwith each other? In this talk I will give a short les) and d = 3 (pair of pants thrackles).
introduction to the three problems, the known relationships between them, as well as the mysteri- 7.6. Applications of E operads
n
ous missing one. Joint work with Dror Bar-Natan.
Marcy Robertson (The University of Melbourne)
7.3. Cwikel estimates in noncommutative plane
Galina Levitina (University of New South Wales)
14:30 Mon 25 September 2017 – GK4-18
Galina Levitina

One of the most beautiful results in operator theory are the so-called Cwikel estimates concerning
the singular values of the operator Mf g(−i∇) on
L2 (Rd ), where Mf denotes the multiplication operator by the function f and ∇ denotes the gradient. Several analogues of Cwikel estimates have
been proved for different spectral triples in noncommutative geometry, where they represent an
important tool in identification of the dimension
of a locally compact spectral triple.
In our joint work with F. Sukochev (UNSW) and
D. Zanin (UNSW) we propose a new approach
in the definition of noncommutative plane (also
known as the Moyal plane). Using this new definition we significantly improve Cwikel estimates
for noncommutative plane previously proved by
Gayral, Iochum, and Várilly.
7.4. Parallel Parking
Joan Licata (Australian National University)
11:00 Mon 25 September 2017 – GK4-18
Joan Licata

14:00 Tue 26 September 2017 – GK4-18
Marcy Robertson

Operads are classical objects in algebraic topology originally used to classify loop spaces. Since
then, they have found natural applications ranging from mathematical physics to algebraic geometry. In this talk we will define an important class
of these objects, the little n-cubes operads, and
explain some current work and applications ranging from understanding moduli spaces of curves to
modelling embeddings of spaces. Material in this
talk will include joint work with Pedro Boavida de
Brito, Geoffroy Horel, Philip Hackney and Donald
Yau.
7.7. Coloured Cyclic Operads
Michelle Strumila (The University of Melbourne)
14:30 Tue 26 September 2017 – GK4-18
Michelle Strumila

Just as coloured operads extend categories to symmetric multicategories, so too should coloured
cyclic operads extend dagger categories. This talk
will give a definition of coloured cyclic operads
and an overview of their place, particularly with
regard to infinity operads and the cyclic surface
operad.

Contact geometry is sometimes described as the
odd-dimensional cousin of symplectic geometry.
Although the field has connections to many branches

65

7. Geometry and Topology
7.8. Persistent homology rank function
Katharine Turner (Australian National University)
11:30 Mon 25 September 2017 – GK4-18
Katharine Turner

I will introduce the persistent homology rank
function which is a topological summary statistic.
I will show how it can be used in a variety of applications including the analysis of spatial point
patterns, experimental sphere packings and colloids.
7.9. Towards a construction of higher dimensional
loop Grassmannians
Yaping Yang (The University of Melbourne)
13:30 Tue 26 September 2017 – GK4-18
Yaping Yang

I will talk about a construction of higher dimensional loop Grassmannians, in the framework
of local spaces over Hilbert scheme of points.
The notion of local spaces is a refined version of
the factorization space of Beilinson-Drinfeld. It
has many applications, examples including loop
Grassmannians associated to Kac-Moody groups,
geometric Langlands duality in higher dimensions,
and non-abelian higher class field theory.
In dimension 1, this construction yields the recent
reconstruction by Ivan Mirkovic of the usual loop
Grassmannians from semi-infinite orbits. During
the talk, I will mainly focus on the construction
applied to dimension 2. I will briefly mention the
difficulties in dimension 3.
This talk is based on my joint work with Ivan
Mirkovic and Gufang Zhao.
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8.1. Direct quantification of host removal in
Plasmodium infection and the effects of
antimalarial drugs on removal of parasites
Rosemary Aogo (University of New South Wales)
11:30 Mon 25 September 2017 – RR4-12
Rosemary Aogo, David S. Khoury, Deborah Cromer,
Trish Elliott, Jasmin Akter, Lily G. Fogg, Arya
Sheela Nair, Urijah N. Liligeto, Megan S. F. Soon,
Bryce S. Thomas, Ashraful Haque, Miles P.
Davenport

The mononuclear phagocytic system (MPS) is
thought to play a pivotal role in the removal of
malaria parasites from circulation. Artesunate
causes a rapid reduction in parasitemia compared
to other drugs, such as mefloquine, and it has
been suggested that artesunate treated parasites
are rapidly cleared by the host phagocytic system.
However, a direct comparison of the removal of
artesunate-treated parasites relative to untreated
parasites, or parasites treated with different drugs
is still lacking. Here we combine experimental
data and mathematical modelling. Using a novel
experimental system, we track the loss and replication of Plasmodium berghei (PbA) infected cells
in mice. Our novel mathematical modelling approach directly estimate the host rate of removal
and the replication rate of parasitized red blood
cells (pRBCs). Our analysis showed that in untreated mice pRBCs were removed from circulation by the host with a half-life of around 14.7
hours. The effect of antimalarial drugs on the
host removal of pRBCs was also explored by treating the mice with either artesunate or mefloquine.
High dose artesunate-treated parasites were removed from circulation approximately twice as
fast as in an untreated infection (half-life of 8.7
hours), while the half-life of circulating parasites
after mefloquine treatment was not significantly
different from that in untreated infection. Finally, we used clodronate-containing liposomes to
demonstrate a key role for phagocytes in the removal of pRBCs in the murine PbA infections.
8.2. The fundamental equation of life
Rowena Ball (Australian National University)
11:00 Mon 25 September 2017 – RR4-12
Rowena Ball

We model the putative hydrothermal rock pore
setting for the origin of life on Earth as a train
of continuous flow units coupled in series. Perfusing through the train are reactants that give
rise to thermochemical and pH oscillations, and
an activated nucleotide, which produces monomer
and dimer monophosphates. The dynamical equations that model this system are fully thermally

self-consistent. Crucially, we build stochasticity of the inputs into the model. Interrogating
the computational results, we find that they infer various constraints and conditions on, and
insights into, the origin of life and its physical
setting: long, interconnected porous structures
would have been essential, longitudinal nonuniformity of pores favourable, and the ubiquitous
pH-dependences of all biology may well have been
established in the prebiotic era. We demonstrate
the important role of input fluctuations in driving the growth, evolution and diversification of
the prebiotic world to a living world. In particular, we show explicitly that the resulting outputs
must have a left-skewed, right-weighted probability distribution for a prebiotic system to evolve
towards a living system. These results also vindicate the general approach of constructing and
running a simple toy model to learn important
new information about a complex system.
8.3. The impact of micro-scale structural
heterogeneities in gas exchange organs on whole
organ function
Alys Rachel Clark (The University of Auckland)
14:30 Mon 25 September 2017 – RR4-12
Alys Rachel Clark

To develop and age healthily we must acquire sufficient oxygen from our environment to supply our
metabolic demands. Before we are born we get
oxygen from our mothers blood through the placenta, and after birth the lungs take over the placentas role exchanging oxygen from the air. The
lungs and placenta have evolved complex branching structures to accommodate a large exchange
surface in an as small as possible volume, and have
particularly complex structures at the micro-scale.
When disease occurs, it often arises primarily at
the micro-scale, and can have a significant impact
on whole organ function before it can be observed
in clinical imaging.
Here I present multi-scale computational models
of lung and placenta, which aim to capture microstructural perturbations typical of early disease.
These models aim to capture micro-scale heterogeneity identified in high resolution micro-CT
scans of tissue samples, and to scale descriptions
of this heterogeneity to predict clinically measurable whole organ indices. I will discuss some of
the successes of this multi-scale approach in providing insight into pathology, and identification
of key micro-structural features that drive gas exchange. I will also introduce some challenges that
we face in obtaining and interpreting data at the
micro-scale from delicate and highly deformable
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tissue, and capturing heterogeneity in lumped pa- be some more sophisticated aspect of the calrameter representations of organ micro-structure. cium dynamics that produces these targeted signals. We have developed a computational model,
8.4. An epidemic of a thousand people starts with parameterised using experimental data, to explore the modulatory effect of activating IP3R
a single infection
calcium channels on the regular calcium oscillaRoslyn Hickson (IBM Research Australia)
tions within heart cells. Through varying the pa11:30 Tue 26 September 2017 – RR4-12
rameters within and beyond known experimenRoslyn Hickson
tal bounds, we can identify the key features of
Infectious diseases continue to be a significant the composite signal that can be produced using
global issue, with 21.2% of global deaths in 2015 known intracellular machinery and decode the undue to communicable diseases and maternal, pre- derlying message.
natal and nutrition conditions. Due to a combination of factors, including distribution of goods, ur- 8.6. How does pressure within a tumour affect the
banisation, and modern travel, the risk of ‘spillover outcome of cancer treatment?
events’ (crossing from another species to humans)
Adrianne Jenner (University of Sydney)
is higher, and emerging infectious diseases spread
further and faster. Developed nations tend to 14:00 Tue 26 September 2017 – RR4-12
be focussed on preventing infectious diseases from Adrianne Jenner
(re-)entering, whilst developing nations tend to be Interstitial pressure or elevated pressure within
focussed on stopping outbreaks as early as possi- tumours has been identified as one of the major
ble to reduce the total number of overall cases. culprits impeding effective cancer treatments such
The dynamics of infectious diseases are nonlinear as immunotherapy. Tumour pressure is known to
and complicated, and data collection is difficult cause heterogeneous intratumoural distribution of
and expensive. Furthermore, randomised control cancer treatments and increase the metastatic potrials are not an option, so any data collected must tential of tumours. Reducing tumour pressure has
be done so opportunistically.
been shown experimentally to enhance the upMathematical modelling is a vital tool in the war take of therapies as well their homogeneous dison germs. There are established models that are tribution. So how instrumental is tumour presreasonable approximations of the transmission dy- sure in reducing treatment efficacy? In this work
namics, which make good use of the limited data we model the spatial distribution of treatment
available. My research the past ≈7 years has been and the effect of pressure on treatment diffusibila combination of applying established techniques ity. We use an off-lattice agent based approach
to specific infectious diseases to determine likely to model this problem. Investigations are unimpacts of intervention strategies, and of improv- dertaken into the optimisation potential of presing the models and methods of transmission dy- sure reducing treatments combined with alternate
namics. In this presentation, I will discuss my treatment application profiles to discern how to
research journey in infectious disease modelling, enhance homogeneous treatment diffusion withand where it has led my career. I will give specific out allowing the formation of metastasis. This
examples of my work on tuberculosis in the Tor- work addresses an area possibly lacking in inres Strait region, of working on the risk of trans- vestigation and through deriving an approprimission of Ebola in the Asia Pacific region, and ate mathematical model we show the impact of
on exploring new intervention impacts on dengue tumour pressure on immunotherapy and cancer
treatments a like.
fever cases in Taiwan.
8.5. Decoding cardiac calcium signals
Hilary Hunt (The University of Melbourne)

8.7. Incompetence in microbial games
Maria Kleshnina (The University of Queensland)

14:30 Tue 26 September 2017 – RR4-12
Ms Hilary Hunt

13:00 Tue 26 September 2017 – RR4-12
Maria Kleshnina

In biological systems we often consider the presence or absence of a chemical signal as the switch
controlling whether a cellular process is on or off.
However, many intracellular signalling molecules,
such as calcium, can perform multiple functions.
Within cells there exist different calcium channels which release calcium into the cell but are
triggered by different mechanisms, and serve significantly different purposes. Thus there must

Evolutionary game theory aims to predict whether
types of species, or strategies, may coexist or ultimately become extinct in a long run scenario. Incompetence, in this context, means players have
some probability of making mistakes when executing their chosen strategy. When incorporated into
evolutionary games, these probabilities perturb
the fitness matrix and may change the outcome
of the replicator dynamics. In this talk we introduce microbial interactions with incompetence
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and show how this idea may affect equilibria of
the system depending on the environmental conditions. We consider different types of environments
and show how environment and incompetence of
players affect the survival strategy of bacteria.

propensity to sleep, effects of light on sleep-wake
cycles, and alertness dynamics under sleep deprivation and shiftwork will be presented.

8.8. The role of diatom nanostructures in
constraining diffusive nutrient uptake
Jody McKerral (Flinders University)
15:00 Mon 25 September 2017 – RR4-12
Jody McKerral, James Herringer, Gary Rosengarten,
Alison Taylor & James G. Mitchell

The uptake of nutrients across the cell surface is
the key process in microbe competition. Competition for nutrients is often thought of in terms
of receptor affinity and receptor uptake on a simple geometry. Diatoms are a diverse and important group of microbes responsible for 40% of the
oceans’ primary production. Their membranes
are covered by a frustule: an intricate, poroussilica structure. Here, the role of frustules in influencing diffusive nutrient uptake is examined analytically and numerically. We propose that distinct structures are specifically adapted to control
nutrient movement at the diatom surface, and find
that nanostructures select for different nutrients.
Structurally influenced diffusion is a little studied
mechanism influencing phytoplankton dynamics
and competition. The combination of constrained
diffusion and nutrient uptake produces a new and
the richest yet explanation for the morphological
diversity of diatom frustules.
8.9. Physiologically based modelling of sleep and
alertness
Svetlana Postnova (The University of Sydney)
13:30 Tue 26 September 2017 – RR4-12
Svetlana Postnova

Sleep is essential for human health, well-being,
and performance. However, disturbances of sleep
due to shiftwork, sleep disorders, and chronic sleep
restriction are very common, affecting up to 45%
of adult Australians. Reduced alertness is one
of the immediate consequences of sleep disturbances associated with reduced productivity and
high risk of accidents both at a workplace and on
the roads. We have developed a physiologically
based mathematical model of sleep-wake cycles
to (i) better understand the mechanisms, (ii) enable prediction of alertness under real-world conditions; e.g. during shiftwork, and (iii) design interventions to improve alertness and sleep. The
model is based on a neural mass approach simulating the mean electrical activity of neuronal populations with a set of ordinary differential equations. The model parameters are constrained by
experimental data with some having measurable
physiological counterparts. Results on modelling

69

9. Mathematical Physics and Industrial Mathematics
9.1. A structured mean field approach for tracking
a coordinated group
Roslyn Anne Lau (DST Group)

coset construction to non-unitary Virasoro minimal models, these are known as the Wess-ZuminoWitten models at admissible levels. This talk
aims to illustrate, with the example of the affine
13:00 Tue 26 September 2017 – BH4-29
Kac-Moody superalgebra osp(1—2) at admissible
Roslyn A. Lau and Jason L. Williams
levels, how the representation theory of a vertex
Multiple target tracking answers questions such operator superalgebra can be studied through a
as How many targets are there?, Where are they coset construction. The method allows us to denow?, and Where are they going?. This requires termine key aspects of the theory, including its
the processing of large amounts of data arriving module characters, modular transformations and
from one or more sensors in a computationally fusion rules.
efficient manner.
One of the common assumptions of multiple target 9.3. Models of wind-driving protostellar disks
tracking is that targets travel independently; how- Raquel Salmeron Zapata (Australian National
ever, there are several cases where targets travel University)
in a group. For example, a convoy of vehicles may
11:00 Tue 26 September 2017 – BH4-29
travel on a road, a fleet of ships may sail across
Raquel Salmeron Zapata
the ocean, and a group of planes may travel in
formation. Tracking a coordinated group of tar- Star formation is induced by the gravitational colgets using radar detections is challenging because lapse of molecular clouds cores. During this phase,
filters can incorrectly produce tracks that switch angular momentum conservation results in the
identities (track swaps), or tracks can incorrectly progressive increase of the centrifugal force, which
converge to the same estimate (track coalescence). eventually halts the infalling matter and leads
In this paper, we present a unified model to track to the development of a central mass (protostar)
a single group of targets in which the number of surrounded by a disk of material. In the prestargets is varying and unknown. Specifically, we ence of an angular momentum transport mechaextend the virtual leader model to formulate the nism, mass accretion onto the protostar proceeds
group of targets and apply structured mean field through this disk, and it is believed that this is
approximations to produce a computationally ef- how stars typically gain most of their mass. A
ficient algorithm. By using the dependent motion surprising feature of many of these protostellar
model and structured mean field approach, we are accreting systems is their association with powerful outflows of material, which become highly
able to reduce track swaps and coalescence.
collimated and supersonic as they accelerate away
Results for simulated data show the algorithm
from the source. These jets are thought to play
to be accurate for various values of probability
a key role in the dynamics and evolution of these
of detection, false alarm rate, and measurement
systems, and to the overall process of star and
noise. Future extensions include tracking multiple
planet formation.
groups of targets and further reducing the compuIn my talk I will present semi-analytical models
tational complexity.
that calculate the dynamical and thermal structure of protostellar, wind-driving disks, and dis9.2. Affine ops(1—2) and its coset construction
cuss their application for the analysis of observaTianshu Liu (The University of Melbourne)
tional data from young stars. I will also present
15:00 Mon 25 September 2017 – BH4-29
models for the processing of dust particles in windTianshu Liu
driving protostellar disks, the analogues of the
Conformal field theory is an essential tool of mod- early solar system. Our models suggest that these
ern mathematical physics with applications to powerful jets may be suitable sites for the forstring theory and to the critical behaviour of sta- mation of chondrules, the primitive, thermallytistical lattice models. The symmetries of a con- processed constituents of meteorites whose origin
formal field theory include all angle-preserving in the cold environment of the early solar nebula
transformations. In two dimensions, these trans- has remained elusive for many decades.
formations generate the Virasoro algebra, a powerful symmetry that allows one to calculate observable quantities analytically. The construction of one family of conformal field theories from
the affine Kac-Moody algebra sl(2) were proposed
by Kent in 1986 as a means of generalising the
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9.4. Networks and small worlds
Katherine Anne Seaton (La Trobe University)
11:00 Mon 25 September 2017 – BH4-29
Dr Katherine Anne Seaton

In 2003 (increasingly pregnant!) I supervised the
project of an honours student, Lisa Hackett, on
the then very-new topic of Small World Networks.
The paper that came out of her project has gone
on to be my most highly cited - more highly cited
even than work on the Ising model in a magnetic
field! In this talk, I will talk about transport networks and why mathematical physicists have been
so interested in small worlds. Collaboration networks are a another example of the ‘six degrees
of separation’ phenomenon, and I will introduce
a project that is in its earliest stages, looking at
where female mathematicians sit within these networks.
9.5. Reflection groups and discrete integrable
systems
Yang Shi (University of Sydney)
14:30 Mon 25 September 2017 – BH4-29
Yang Shi

Discrete integrable systems include many types of
well-known equations such as: Hirotas octahedron
equation, the cross-ratio equation, and discrete
analogues of the Painlev equations. One of the
big questions in this area is if/how are these systems related to each other. Active investigations
in the past decade have led to exciting discoveries and clarifications of this question, henceforth
a better understanding of integrable systems as a
whole.
In this talk we discuss some recent progress concerning the relation between two classes of discrete
integrable systems: a list of quadrilateral equations (known as the ABS equations) and Sakais
classification of 22 types of discrete Painlev equations. This connection was made possible by exploiting combinatorial/geometrical properties of
the Weyl groups.
9.6. Resonance Scattering: Spectrum of
Quasi-Eigen Oscillations of Two-Dimensional
Arbitrary Open Cavities
Elena Vinogradova (Macquarie University)
11:30 Mon 25 September 2017 – BH4-29
Elena Vinogradova

A widely used formulation of electromagnetic
scattering from open scatterers is based on the
electric field integral equation. This first kind
equation has the generic difficulty of ill-posedness
associated with all first kind equations, with the
consequence that the solution to the discretised
equation does not converge to the true solution as
the underlying mesh is refined.

The effective mathematical approach [1], free from
this difficulty, is entirely based on the rigorous
Method of Regularization (MoR). By this technique the problem of the wave diffraction by
open cavities is transformed to solving the infinite second kind system (systems) of linear algebraic equations (I + H) X = B for the set of
∞
Fourier’s coefficients X = {xn }0 in expansion
of the two-sided surface current density. Here I
is identity operator, H is completely continuous
∞
operator in the functional space l2 , B = {bn }0
is known right-side of the equation, belonging to
the same class l2 . The system is solved numerically by the truncation method. The proven
fast convergence rate of the truncated systems
along with possibility to provide any desired (predetermined) accuracy of calculations makes this
method the ideal instrument for calculation of the
spectrum of quasi-eigen values of quasi-eigen oscillations. The dispersion equation arises as a result of setting B ≡ 0 to obtain the homogeneous
equation. To find the non-trivial solutions of the
homogeneous equation it is necessary to require
N
det (A) = 0, where A = {Anm }n,m=0 is truncated
matrix bounded by truncation number N .
In this talk, the algorithm based on the rigorous
MoR is used to examine the spectrum of quasieigen values of quasi-eigen oscillations attributed
to the 2D open perfectly conducting cavities of arbitrary shape. The TM-polarized quasi-eigen oscillations (modes) are studied. The rigorous analysis carried out became possible only after developing the proper mathematical approach. In fact,
even for open cavities of the classical shape (circular, elliptic and rectangular cylinder) the comprehensive studies on this issue are practically absent.
The partial study [1], related to circular slotted
cylinder, does not cover all aspects, arising under
computation of the complex quasi-eigen values.
The talk is subdivided into two parts. First part
is devoted to the computation of the spectrum of
the quasi-eigen values, which all are the complexvalued: the imaginary part appears as a result of
radiation losses through the slot. We start from
the slotted circular cylinder, then continue study
for elliptic and rectangular cylinders with a slot,
which may vary in position along the surface, including non-symmetrically located slots. The location of the slot on the surface essentially impacts
the spectrum of quasi-eigen values, except for the
circular cylinder. Then we analyse the spectra of
an open rectangular cavity with attached flanges,
and the cavities, which may model the inlet ducts:
bent structures and few others. We can study the
sensitivity of the spectrum as a function of slot position or angle of incidence or of other parameters
of the problem.
In computing the spectrum of classically shaped
open cavities derived from the closed circular, el71
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liptic and rectangular cylinders, initial approximations for the real part of the eigen values of
the structure come from the corresponding closed
structure. This approximation is not available for
the cavities of general form. To compute the spectrum of slotted cylinders with cross sections of
non-canonical shape we first examine the spectral
characteristics of the condition number cond (A).
This value is very sensitive to the singular points,
lying on the axis k = 2π/λ, giving the initial approximate real values from which the procedure of
the finding the quasi-eigen values may be started.
In the second part of the talk we use the data
of resonance spectrum obtained to study the resonance response of the cavities excited by the
obliquely incident E-polarized plane wave. The
study includes the computation of the surface current density, far-field and frequency dependence of
the radar cross-section. In practise the obtained
results on resonance backscattering may be used
as additional source for recognition the targets
with negligibly small non-resonance backscattering. In particular, the developed theory may serve
as a robust mathematical apparatus for accurate
evaluation of wave scattering from the jet engine
inlets without limitations on their geometry.
[1] Vinogradova, Elena. 2017. Electromagnetic plane wave scattering by arbitrary twoDimensional cavities: Rigorous approach. Wave
Motion, 70, 47-64.
[2] Vinogradov, S. S., P. D. Smith, & E. D. Vinogradova. 2002. Canonical problems in scattering and potential theory. Part 2: Acoustic and
Electromagnetic Diffraction by Canonical Structures, Boca Raton, FL/New York/Washington,
DC: Chapman & Hall/CRC.
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10.1. The two-train separation problem on
non-level track
Amie Albrecht (University of South Australia)
11:00 Mon 25 September 2017 – RR4-11
Amie Albrecht, Phil Howlett, Peter Pudney, Xuan
Vu and Peng Zhou

When two trains travel along the same track in
the same direction it is a common safety requirement that they cannot simultaneously occupy the
same section of track. In this talk we find necessary conditions on non-level track to minimize the
total traction energy required for both trains to
complete their respective journeys within the allowed time subject to safe separation constraints
in the form of a prescribed set of latest allowed
section exit times for the leading train and a corresponding prescribed set of earliest allowed section entry times for the following train. We use
classical methods of constrained optimization to
show that the optimal driving strategies subject
to the sets of prescribed section clearance times
are completely defined for the leading train by a
non-increasing sequence of optimal section driving speeds and for the following train by a nondecreasing sequence of optimal section driving
speeds. We illustrate our results by finding the optimal driving strategies and associated speed profiles for both the leading train and the following
train in an elementary but realistic example.
10.2. A recursive algorithm for inversion of linear
operator pencils
Elizabeth Bradford (University of South Australia)
13:30 Tue 26 September 2017 – RR4-11
Amie Albrecht, Elizabeth Bradford, Phil Howlett
and Geetika Verma

There are numerous examples of systems that can
be represented by linear equations. In many cases
the system coefficient is an operator that depends
on an unknown parameter. We are interested in
what happens to the solution when we change this
parameter. If the coefficient is a linear operator
pencil which depends on a single complex parameter and the resolvent is analytic on a deleted
neighbourhood of the origin, we will show that the
resolvent can be calculated by a recursive reduction procedure. We calculate this resolvent matrix
using this recursive reduction procedure which, for
finite dimensional problems, will terminate after a
finite number of steps. In the infinite case this is
not always possible. I will illustrate with an example.

10.3. The network maintenance problem
Parisa Charkhgard (The University of Newcastle)
11:30 Tue 26 September 2017 – RR4-11
Parisa Charkhgard, Thomas Kalinowski, Hamish
Waterer

In this talk, we describe an optimization problem
motivated by the need to maintain infrastructure
networks over time. We consider infrastructure
networks in which product is transported between
distinct origin-destination pairs, and at the same
time the infrastructure assets need to be maintained by resources moving in the network. In
order to perform maintenance the assets have to
be shut down from time to time thus reducing the
system capacity for those time periods. The objective is to maximize the total transported product by aligning the maintenance activities appropriately. Combining flow maximization and maintenance scheduling, taking into account the interaction between utilization of network assets and
their maintenance demand gives rise to a rich and
challenging class of optimization problem which
we call the network maintenance problem.
We formally introduce the problem and present
a mixed integer programming formulation. Next,
we consider the case of a single commodity and
a single maintenance resource when the network
is a single path. We describe polynomial time algorithms which, under some simplifying assumptions, solve the single path case to optimality.
10.4. Optimizing environmental water release
decisions in river systems
Simranjit Kaur (The University of Melbourne)
11:00 Tue 26 September 2017 – RR4-11
Simranjit Kaur

The ecological conditions of rivers across the world
are getting deteriorated due to an increase in extraction of water to meet the increasing irrigation and human consumptive demands. To protect river ecology, Australia has introduced legal
water rights for environment, where a parcel of
water is allocated to the environment every year
that can be released into the river from different storages/reservoirs associated with the river
to maintain/increase the health condition of various species in the river. An environmental manager for a river system is responsible to make decisions around the timings, locations and volume
of environmental water releases in order to gain
maximum benefit to the river ecology. Complexity of these decisions gets escalated by several factors including the existence of a large number of

73

10. Operations Research and Optimisation
species to protect (which can possibly have conflicting flow demands) and a limited volume of water availability for the environment. In this talk,
we present a mixed integer programming based
optimization tool that can assist environmental
managers in making such complex decisions.
10.5. Eigenstructure assignment for the position
regulation of a fully-actuated marine craft
Christina Kazantzidou (Queensland University of
Technology)
11:30 Mon 25 September 2017 – RR4-11
Christina Kazantzidou, Tristan Perez, Francis
Valentinis

In this paper, we adopt eigenstructure assignment
in order to assist with the tuning of a nonlinear
energy-based regulator for the positioning of a marine craft in the horizontal plane. The control law
is designed using interconnection and damping
assignment passivity-based control (IDA-PBC),
which results in passive target dynamics that can
be expressed as a port-Hamiltonian system (PHS).
IDA-PBC has been applied before with success
in a number of different applications. To date,
however, there has been minimal development in
either tuning tools or techniques that can analytically aid the designer in achieving the desired response characteristics. Good results can be
achieved only with intuitive and meticulous manual tuning. By linearising the nonlinear target
dynamics in PHS form, we demonstrate that the
analysis of the eigenstructure, and consequently
its assignment can significantly aid the tuning process. The approach provides a mechanism for simultaneously considering the frequency domain
characteristics at a point of linearisation, as well
as the time domain characteristics. A demonstration of the method is provided in the form of a
design study for position regulation of an underwater vehicle in the horizontal plane.
This paper was presented at the 20th World Congress of the International Federation of Automatic
Control (IFAC 2017), 9-14 July 2017, Toulouse,
France.
10.6. Expensive Black-Box Optimisation
Kate Smith-Miles (Monash University)
13:00 Tue 26 September 2017 – RR4-11
Kate Smith-Miles

How do we find the optimal solution for a constrained multiobjective optimisation problem when
we have no analytical expression for the objective
functions, and very limited function evaluations
within the huge search space due to the expense of
measuring the objective functions? This talk will
describe a common practical optimisation problem found in many industrial settings with these
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challenges, and introduce some methods for expensive black-box optimisation. Finally, we will
address the question of performance evaluation
of such methods by generating new test instances
with controllable characteristics.
10.7. The Steiner tree problem: first some history
and then an application in underground mine design
Doreen Thomas (The University of Melbourne)
14:30 Mon 25 September 2017 – RR4-11
Doreen Thomas

The Euclidean Steiner tree problem is the problem of constructing a shortest possible network
interconnecting a set of given points in the Euclidean plane. The history of this problem goes
back to Gergonne in the early 19th century. Applications of the problem have been from designing canal networks to the layout of wiring on VLSI
chips and more recently to the design of the layout of the network of tunnels in an underground
mine. In this talk I will describe work across two
centuries inspired by the fascinating Steiner tree
problem.

11. Statistics
11.1. Deciphering messy data on plant root
physiology to improve breeding practices
Grace Chiu (Australian National University)

Functional data are data that are not in the form
of variables or vectors, but rather in the form of
curves. Examples of functional data are growth
curves of children, spectra, speech curves, etc. In
14:30 Mon 25 September 2017 – GK2-15
this talk I will give an introduction to functional
Grace S Chiu; Anton P Wasson; Alexander Zwart
data, and introduce techniques that can be apTo ensure future food security, a key objective of plied to analyse such data. I will talk about some
crop breeding programs is to effectively identify of my recent work in the area.
which genetic and physiological characteristics of
the plant are associated with high yield and/or 11.4. The problem of modelling sleep: 2 analytic
resistance to environmental stressors. Regarding approaches via DPMMs and MTD models
physiology, the part of the plant that is aboveIrene Lena Hudson (Swinburne University of
ground is easily observed and thus commonly emTechnology)
phasized. However, the root system is perceivably
more sensitive to soil-related stressors yet noto- 11:00 Tue 26 September 2017 – GK2-15
riously challenging to (a) measure and (b) char- Irene Hudson
acterize. For (a), recent imaging technology can I shall discuss ongoing research to model sleep via
evaluate the number of roots at regular depths 2 approaches:
along soil cores that are sampled from the crop [1] Dirichlet Process Mixture Models (DPMMs) to
field. This method results in 1-dimensional spatial model sleep, mortality and morbidity in a cohort
data on within-core root counts. For (b), we de- of very old women (Leigh, Hudson, Byles 2016;
velop an integrative modelling framework that re- 2014) and [2] use of a multivariate extension of the
gards the spatial count data as longitudinal in na- mixture transition distribution (MTD) model, acture, exhibiting a parametric trend that depends commodating covariate interactions to study Auson the plant’s genotype (or ”breed”). Under our tralian railway drivers (RDs) sleep patterns by
framework, we define new measures of heritability creating RD networks of sleep/wake /duty/break
the variability among cores that is due to genetics feature parameter vectors of between-states tranas opposed to noise. The novelty of our methodol- sition probabilities (Hudson, Leemaqz, Kim, Darogy lies in the ability to reflect root architecture as went, Dawson, 2016).
a whole by accounting for within-core root counts [1] The development of Dirichlet Process Mixcollectively (DOI: 10.3389/fpls.2017.00282). Ap- ture Models (DPMMs) goes back to the work of
plied to a field study in Australia, our approach Antoniak (1974) and of Ferguson (1983). The
indicates an overall heritability of 0.52-0.71 (95
Dirichlet process is a stochastic process used in
Bayesian nonparametric models of data, partic11.2. Conditional selection for overlap and rotation ularly in Dirichlet process mixture models (also
control
known as infinite mixture models). The most
Claire Clarke (Australian Bureau of Statistics)
common application of the Dirichlet process is
14:30 Tue 26 September 2017 – GK2-15
in clustering data using mixture models (EscoClaire Clarke
bar & West, 1995). A novel extension is being
Many statistical agencies face the problem of how refined to allow the inclusion of a survival reto minimise respondent burden whilst selecting sponse. Our approach to date is applied to selfrepresentative samples for many surveys. Con- reported sleep quality data collected over 5 waves,
ditional selection is an extension of a method first from the 1921-1926 cohort of the Australian Lonproposed by Keyfitz (1951). It manages overlap gitudinal Study on Womens Health (ALSWH)
control and rotation in panel surveys through the (www.alswh.org.au). The ALSWH is one of the
retention of selection histories. We will give a largest longitudinal studies on womens health in
brief overview of the method and describe some Australia, with women still in the study 88-93
recent innovations, such as an extension to two years and initially sampled N= 12,432 women.
Variable selection procedures are employed to destage sampling.
termine which covariates (among sleep measures,
disease, BMI, Quality of Life measures, and de11.3. Statistical problems in functional data
mographics) drive the clustering of women. Preanalysis
dictions are made for various profiles to deterAurore Delaigle (The University of Melbourne)
mine the hazard of death associated with specific
11:00 Mon 25 September 2017 – GK2-15
sleep behaviours. There is some evidence that the
Aurore Delaigle
presence of sleeping difficulty may be associated
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with better survival, with obvious ramifications
to healthcare of the aged (Leigh, Hudson, Byles
2014; 2015; and 2016).
[2] Two SOM ANN approaches were used in a
study of Australian railway drivers (RDs) to classify the RDs sleep/wake states and their sleep duration time series profiles over 14 days follow-up.
The first approach was a feature-based SOM approach that clustered the most frequently occurring patterns of sleep. The second created RD networks of sleep/wake /duty/break feature parameter vectors of between-states transition probabilities via a multivariate extension of the mixture
transition distribution (MTD) model, accommodating covariate interactions. SOM/ANN found 4
clusters of RDs whose sleep profiles differed significantly. Our models confirmed that break and
sleep onset times, break duration and hours to
next duty are significant effects which operate differentially across the RD groups. Sleep is governed by the RD’s anticipatory behaviour of next
scheduled duty onset and hours since break onset,
and driver experience, age and domestic scenario.
This has clear health and safety implications for
the rail industry. More recent work has also shown
the impact on sleep of RDs hours to next break,
hours to their next duty, in addition to anticipated duration of the RDs next break (Hudson,
Leemaqz, Kim, Darwent, Roach, Dawson, 2016;
IEEE 2016, BDVA).

toroidal kernel density estimation, there are limited alternatives to account for toroidality in nonparametric smoothing techniques. A simple and
intuitive strategy to handle circular data is to
wrap the dataset and reveal its circular nature
prior to estimation. Traditional planar estimation techniques can then be utilised. This study
aims to analyse this simple strategy in comparison to explicitly toroidal techniques. It is shown
that using such an approach can produce as good,
if not better surface estimation results than these
toroidal methods. However, results are dependent
upon the choice of planar estimation technique,
and trade-offs between accuracy, smoothness and
computational demand must be made in practice.
Lessons from a simulation study are used in the estimation of bivariate wind direction distributions
to understand the response of prevailing wind over
mountainous terrain.
11.7. Market Efficiency and the Growth Optimal
Portfolio
Renata Rendek (University of New South Wales)
13:00 Tue 26 September 2017 – GK2-15
Renata Rendek

The paper predicts an Efficient Market Property
for the equity market, where stocks, when denominated in units of the growth optimal portfolio (GP), have zero instantaneous expected returns. Well-diversified equity portfolios are shown
to approximate the GP, which explains the well11.5. Robust anomaly detection in non-stationary
documented good performance of equally weighted
data streams
portfolios. Our proposed hierarchically weighted
Sevvandi Priyanvada Kandanaarachchi (Monash
index (HWI) is shown to be an even better proxy
University)
of the GP. It sets weights equal within industrial
14:00 Tue 26 September 2017 – GK2-15
and geographical groupings of stocks. When usSevvandi Priyanvada Kandanaarachchi
ing the HWI as a proxy for the GP the Efficient
We present modifications to an existing anom- Market Property cannot be easily rejected and apaly detection method called HDoutliers which is a pears to be robust.
powerful algorithm based on Weissman’s Spacings
theorem. However, it has some limitations that 11.8. Directional Mixed Effects Models for
affect its accuracy. In this talk, we explain Weiss- Compositional Data
man’s spacings theorem, and propose solutions to Janice Scealy (Australian National University)
some limitations of HDoutliers. We also extend 11:30 Mon 25 September 2017 – GK2-15
the modified algorithm to data streams that ex- Janice Scealy
hibits non-stationary behaviour.
Compositional data are vectors of proportions defined on the unit simplex and this type of con11.6. Estimation of directional wind response using
strained data occur frequently in applications. It
noisy bivariate circular data: a comparison of
is also possible for the compositional data to be
approaches
correlated due to the clustering or grouping of the
Rachael Quill (The University of Adelaide)
observations. We propose a new class of mixed
15:00 Mon 25 September 2017 – GK2-15
model for compositional data based on the Kent
Rachael Quill
distribution for directional data, where the ranObserved bivariate datasets are considered noisy dom effects also have Kent distributions. The adrealisations of true underlying continuous signals vantage of this approach is that it handles zero
to be estimated. Despite recent developments in components directly and the new model has a fully
flexible underlying covariance structure. One useful property of the new directional mixed model

76

11. Statistics
is that the marginal mean direction has a closed
form and is interpretable. The random effects
enter the model in a multiplicative way via the
product of a set of rotation matrices and the conditional mean direction is a random rotation of
the marginal mean direction. For estimation we
apply a quasi-likelihood method which results in
solving a new set of generalised estimating equations and these are shown to have low bias in typical situations. For inference we use a nonparametric bootstrap method for clustered data which
does not rely on estimates of the shape parameters (shape parameters are difficult to estimate
in Kent models). The new approach is shown to
be more tractable than the traditional approach
based on the logratio transformation.
11.9. A metric defined on transformed cumulative
return series
Ilknur Tulunay (University of Technology, Sydney)
13:30 Tue 26 September 2017 – GK2-15
Ilknur Tulunay

Analysing return distributions of assets are in
great interest of finance. It is a common practice to assume normality of the return distributions, even though there are numerous empirical
studies, indicating that the return distributions
are not normal in general. Theoretical distribution can be assumed or approximated from the
return time series in many ways, developed over
decades. With such assumptions or approximations, some information on returns of assets can
be lost. Hence, quantities, computed directly from
the return series are invaluable. For example, it is
known that stochastic dominance is theoretically
superior to mean-variance analysis, as it considers
the entire return distribution. However, it can not
be used for more than two assets. With this point
of view, we develop a new non-parametric robust
method to order the performances of multi-assets,
based purely on their transformed cumulative returns. The metric measure used in the method is
an extension of the square root of Topsoe distance
from probability density functions to real number
series between zero and 1. We study the properties and bounds of the extended Topsoe distance.
We derive a critical-value test to decide whether
two return series can be ‘distinguishable’ or not.
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12. Contributed Talks
12.1. Deterministic and Stochastic Model of
Arabidopsis Flowering
Maia Nikolova Angelova (Deakin University)
11:00 Mon 25 September 2017 – H6-03
Maia Nikolova Angelova

demonstrating that yeast colonies exhibiting pseudohyphal growth can be characterised successfully
based on their shape patterns.

12.3. Powerful differential expression analysis
incorporating network topology for next-generation
Experimental studies of the flowering of Arabidop- sequencing data
sis Thaliana have shown that a large and complex
Malathi Sajeewani Imiyage Dona (La Trobe
Gene Regulatory Network (GRN) is responsible
University)
for its regulation. We consider a deterministic and
stochastic delayed non-linear dynamical model 11:30 Mon 25 September 2017 – H6-03
based on six stochastic differential equations and Malathi SI Dona, Luke A Prendergast and Agus
two delays. By decoupling, the GRN is reduced Salim
to sub-network composed of the transcription fac- RNA-Seq has become the technology of choice for
tor Suppressor of Overexpression of Constants 1 interrogating the transcriptome. However, most
(SOC1) and two essential floral meristem iden- methods for RNA-Seq differential expression (DE)
tity genes, Leafy (LFY) and Apetal (AP1). We analysis do not utilize the prior knowledge of
consider three motifs from the reduced network, biological networks to detect DE genes. With
based on LFY and AP1. The steady state regimes the increased availability and quality of biologiand the effects of stochasticity are investigated an- cal network databases, methods that can utilize
alytically and numerically for the full and reduced this prior knowledge are needed and will offer
models. The results contribute to the understand- biologists with a viable, more powerful alternaing of the roles of LFY and AP1 in the flowering tive when analyzing RNA-Seq data. In this apof Arabidopsis Thaliana.
proach, we propose a three-state Markov Random
Field (MRF) method that utilizes known biolog12.2. A talk about beer, wine, and pizza
ical pathways and interaction to improve sensitivity and specificity and therefore reducing false
Amelia Gontar (Flinders University)
discovery rates (FDRs) when detecting differen11:00 Tue 26 September 2017 – H6-03
tially expressed genes from RNA-seq data. The
Amelia Gontar
method requires normalized count data (e.g. in
The yeast Saccaromyces cerevisiae, often called Fragments or Reads Per Kilobase of transcript per
bakers’ yeast, is used in the production of bread, Million mapped reads (FPKM/RPKM) format)
wine, ale, and – of course – pizza dough. S. cere- as its input and it is implemented in an R package
visiae can grow via the budding of yeast cells, or pathDESeq available from Github. Simulation
by forming chains of unseparated cells called pseu- studies demonstrate that our method outperforms
dohyphae. Pseudohyphal growth is thought to be the two-state MRF model for various sample sizes.
triggered by nutrient deprivation, but is not yet Furthermore, for a comparable FDR, it has betcompletely understood. Hence, quantifying the ter sensitivity than DESeq, EBSeq, edgeR and
often complex shape patterns exhibited by pseu- NOISeq. The proposed method also picks more
dohyphae is of interest. In this project, pseudo- top Gene Ontology terms and KEGG pathways
hyphal growth is analysed using two-dimensional terms when applied to the real datasets from coltop-down binary images. The colony morphology orectal cancer and hepatocellular carcinoma studis characterised using clustered shape primitives – ies, respectively. Overall, these findings clearly
shape descriptors learned automatically from the highlight the power of our method relative to the
data. Features based on clustered shape primi- existing methods that do not utilize prior knowltives are used to build a classifier to distinguish edge of the biological network.
between yeast colonies based on strain, nutrient
concentration, and by both strain and nutrient 12.4. Cultural evolution of low fertility at high
concentration simultaneously. The classifier uses socio-economic status
only a small set of features that are learned autoSara Li-Yen Loo (The University of Sydney)
matically from the data, and does not require a list
of predefined features or a priori knowledge about 13:00 Tue 26 September 2017 – H6-03
the data sets. The resulting classifier predicts Sara Li-Yen Loo
the strain and nutrient concentration of the yeast The cultural evolution of fertility from high to low,
colonies with an accuracy of 0.969 (SD = 0.041), in response to improvements in socio-economic
status, has been of increasing interest to evolutionary biologists. It seems intuitive to assume
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that greater wealth enables a large amount of
wealth to be endowed to offspring, which would
imply high fertility at high socio-economic status. In many developed countries, however, the
converse is true, with negative correlations being
observed between socio-economic status and fertility. Investigations into the mechanisms underlying this cultural evolution need to consider not
only trade-offs between the quantity and quality
of offspring, but also the effects of status-seeking
and social learning on the fertility decisions of
parents. A cultural-evolution model for understanding the conditions under which low fertility emerges at high socio-economic status is developed and analysed considering, in particular,
the effect of choosing role models probabilistically
across the whole range of socio-economic status
with a gradual preference for imitating parents
with high socio-economic status.

analysis by original inventor Charles Spearman.
Factor analysis later was transformed into a statistical method drawing on Ronald Fisher’s maximum likelihood estimation, yet similarly, although
sought, mathematical proof for this technique was
never found. In this talk we examine what this
lack of mathematical proof means for factor analysis as a realist theory of measurement from a
logical perspective, and we explore the work of
mathematician Penelope Maddy to discern how
we might rescue factor analysis by utilising a systematised axiomatic approach informed by the development of set theory.

12.5. Doubling, dyadic doubling and triadic
doubling weight functions
Stephanie Mills (University of South Australia)

One of the biggest barriers in treating solid tumours is the inability of therapeutic vectors to
propagate throughout the tumour mass due to the
high density of the tumour and tumour stroma.
The dense nature of many solid tumours can be
attributed to an over-expression of a collection
of molecules known as the extracellular matrix
(ECM). This thick and compact structure acts as
a physical barrier for many treatments by shielding the malignant cells and reducing drug penetration and efficacy. One method, used to tackle
the lack of diffusion of therapeutic vectors, is by
treating the tumour with an oncolytic adenovirus
as they are incredibly small and should be able
to diffuse more efficiently throughout the tumour
mass. However, biologist find that treatment with
oncolytic viruses still lacks diffusion and penetration in solid tumours. In this presentation, we
model the interaction between the ECM and the
virus population using a lattice ODE network designed to estimate a PDE system. We ask the
question: how does the ECM affect the diffusion
of the virus?

14:30 Mon 25 September 2017 – H6-03
Stephanie Mills

In this talk, we focus on the special case of doubling weight functions. We say a weight function
is doubling if for every pair of adjacent intervals
of equal length, the areas under the graph of the
weight function on each of the two intervals are
roughly the same.
Certain doubling weight functions arise naturally
in the theory of boundedness of singular integral
operators on weighted Lebesgue spaces. Doubling
weight functions are also important in complex
analysis as they arise as the boundary values on
the real line of quasiconformal mappings of the
upper half-plane to itself.
For the related concept of dyadic doubling weight
functions, we require the same condition to hold
but only for a smaller collection of pairs of adjacent dyadic intervals. Thus doubling implies
dyadic doubling. It turns out that dyadic doubling does not imply doubling. We consider an additional, similarly defined assumption, known as
triadic doubling. In this talk, we answer the question: Is a measure that is both dyadic doubling
and triadic doubling necessarily also doubling?
12.6. Set Theory for Factor Analysis: A Modest
Proposal
Trisha Nowland (Macquarie University)

12.7. Modelling diffusion of anti-cancer viruses in
solid tumours
Pantea Pooladvand (The University of Sydney)
11:30 Tue 26 September 2017 – H6-03
Pantea Pooladvand

12.8. Automated Classification of Post-Stroke
Aphasia by Severity
Tea Kristiane Espeland Uggen (University of
Technology, Sydney)
14:00 Tue 26 September 2017 – H6-03
Tea Kristiane Espeland Uggen, Tapan Rai and Erin
Godecke

Aphasia is a post-stroke communication impairment identified in approximately one third of
14:30 Tue 26 September 2017 – H6-03
stroke survivors. Assessing the level of severTrisha Nowland
ity for patients with aphasia is necessary in orDeveloped at the turn of the 20th century, factor der to determine the optimal rehabilitation pathanalysis is often cited as the most proliferate of way for each patient. This paper aims to predict
psychometric techniques. Yet proof was never secured for the mathematical foundations of factor
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aphasia severity through natural language processing and machine learning techniques. Predictive analysis was conducted in this paper based
on 51 patient transcripts from English-speaking
stroke survivors with aphasia. Numerical linguistic measures based on sentence structure, syntax and characteristics of normal speech were derived from these transcripts to perform predictive
modelling using Support Vector Machines (SVM).
Two different SVM models were conducted to predict aphasia severity. The results of model 1 show
that these linguistic measures are able to predict
aphasia severity (mild, moderate, severe) at approximately a 72.6% accuracy. In model 2, the relevance of patients speech to the task was incorporated to account for patients who deviate from the
topic of the task. This addition further improved
the accuracy by 2.6% from model 1 to an accuracy
of approximately 74.5%. Further research involves
determining which measures of speech are most
relevant in predicting aphasia severity as well as
obtaining other appropriate measures to be included in the predictive analysis to increase the
accuracy of the models.
12.9. Rare-Event Simulation for Products of
Random Variables
Hui Yao (The University of Queensland)
15:00 Mon 25 September 2017 – H6-03
Hui Yao

We explore variance reduction techniques for estimating rare-event probabilities associated with
products of random variables. While the associated random variables might be light-tailed, their
products can be heavy-tailed so their estimation
is often difficult. Moreover, since the distribution
of a product of random variables is seldom available in explicit form, then it is not always possible
to implement traditional methods in a straightforward way. In this talk, we show how to adapt existing techniques for estimating the probabilities
of interest and we further analyse their asymptotic performance. We complement our results
with applications in risk. This is joint work with
Leonardo Rojas-Nandayapa and Thomas Taimre.
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13.1. Characterising the behaviour of coherent sets Keywords: statisticians, clinical trials, survey,
in non-autonomous dynamical systems
gender equity
Chantelle Louise Blachut (The University of
13.3. Bioinformatic challenges in the analysis of
Queensland)
12:45-13:25 Mon 25 September 2017 – Bradley Forum CLIP Experiments
Emily Jane Hackett-Jones (University of South
Chantelle Blachut
It has been shown that the singular value decomposition (SVD) of a transfer operator induced by
a given dynamical system, can be thought of as
a multi-layered characterisation of the system for
the given time interval. Such a decomposition is
useful for identifying coherent sets about which
chaotic flows ensue. The term coherent sets refers
to regions of phase space that exhibit minimal
dispersion over the time period considered. This
work presents results of numerical investigations
of a Perron-Frobenius cocycle which describes the
dynamics of a non-autonomous system. Our analysis yields important information about how coherent structures manifest themselves within singular vectors, and how they evolve in the presence
of an underlying chaotic flow.

Australia)
12:45-13:25 Mon 25 September 2017 – Bradley Forum
Emily Hackett-Jones, John Toubia, Katherine
Pillman, Kate Dredge, Andrew Bert, Cameron
Bracken and Greg Goodall

MicroRNAs are small non-coding RNAs known to
bind to messenger RNAs. They are known to act
repressively on the translation of the mRNAs to
cellular proteins. Much of the interest in microRNAs concerns their role in cancer, as dysregulation of microRNAs is common in cancer. CLIPSeq experiments are a relatively new method to
determine the binding of microRNAs to mRNAs.
They involve high-throughput next generation sequencing of RNA cross-linked to microRNAs.
There are a number of statistical challenges in
analyzing this type of data. Generally we look
13.2. Statisticians working in clinical trials in
for“peaks” in the data to show where the miAustralia and gender equity: Findings from a
croRNA is binding to the mRNA. These are renational survey
gions where there are more reads over and above
Sabine Braat (The University of Melbourne)
the background. However, assessing the statistical
12:45-13:25 Mon 25 September 2017 – Bradley Forum significance of the peaks can be challenging: often
there are very many peaks and they are highly
Sabine Braat, Katherine J Lee, Laurent Billot, Julie
sensitive to the background input. Filtering out
Marsh, and Elaine Pascoe
what is actually a true positive peak is of key imIn 2015, a special interest group part of the Ausportance to the experimentalist, who wants to use
tralian Clinical Trials Alliance was formed bringthe data to design further (expensive and timeing together statisticians working in investigatorconsuming) experiments.
initiated clinical trials across Australia. Statisticians working in clinical trials are typically lo13.4. Development, validation and calibration of
cated in hospitals, clinical trials units, medical
mortality risk prediction models: results from
research institutes, or universities. They are in123,697 middle-aged and older Australian men
volved in the design, analysis, and reporting of
trials, which are generally funded via grant pro- Grace Joshy (Australian National University)
grams. To develop a better understanding of the 12:45-13:25 Mon 25 September 2017 – Bradley Forum
landscape of the current statistical expertise in Grace Joshy, Emily Banks, Anthony Lowe, Rory
clinical trials across Australia, a survey was con- Wolfe, Leonie Tickle, Bruce Armstrong, Mark
ducted in the groups members collecting data on Clements
educational background, employment, and grant Evidence-based guidelines to target preventive
experience. We explored similarities and differ- services or treatment often require knowledge of
ences in survey responses between male and fe- a persons predicted risk of death. However, romale participants and identified areas where the bust prediction models to identify individuals, esspecial interest group could play a role in gender pecially middle-aged and older men, are lacking.
equity. Compared to males, female participants Further, the methods for calibrating predictions
were younger, were more likely to work part-time, and transferring results from cohort studies to
had less years of experience, and did less method- populations are under-developed. We aimed to
ological research, despite similar proportions with develop methods and validate a prediction score
Master and PhD degrees and grant-funded posi- for 5-year mortality. Using 45 and Up Study questions.
tionnaire data linked to death data, associations
of all-cause mortality with 40 health measures
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were assessed. Multiple imputations by chained
equations were used. Prediction models were validated internally using 10-fold cross-validation and
survival estimated calibrated to the Australian
population using Australian Health Survey (AHS)
data. For re-calibration, we compared (i) the marginal predicted risk integrated across exposure distribution with (ii) the observed age-specific allcause mortality. Of 123,697 men aged ≥ 45 years
at baseline, 12,160 died during a median followup of 5.9 years. Following age-adjustment, selfreported health was the strongest predictor of
all-cause mortality (C-index=0827, 95%CI 0.8240.831). Three prediction models for all-cause mortality were validated, with predictors: (i) age
group and self-rated health; (ii) variables common
to the 45 and Up Study and the AHS; and (iii) all
variables selected using stepwise regression. Models calibrated well with observed all-cause mortality rates. Moreover, we found theoretical and empirical evidence for bias in published re-calibration
methods, including in one which centres the exposure measures. Calibrated estimates with life
tables could be used to predict mortality risks.
13.5. RMIT Maths Ready Program
Laura Kocoska (RMIT University)
12:45-13:25 Mon 25 September 2017 – Bradley Forum
Laura Kocoska

The Maths Ready program which includes the
Maths Ready quiz with associated follow up assistance has developed from a third party resource
into an in-house diagnostic tool fully integrated
into the online learning management system. The
Study and Learning Centre has managed and reestablished this program to identify first year undergraduate students most in need of mathematics study support within priority courses and provided study support interventions.
The success of support interventions were measured by a comparison of the final grades of students who were most in need of study support.
Those that accessed the support provided showed
a significantly higher difference in final grades
than those not accessing support.
13.6. Computation of geometric Galois groups and
absolute factorizations
Nicole Sutherland (University of Sydney)
12:45-13:25 Mon 25 September 2017 – Bradley Forum
Nicole Sutherland

An algorithm being developed to compute geometric Galois groups of polynomials over Q(t) is
discussed. This algorithm also computes a field
extension such that the factorization of a polynomial over this field extension is the absolute factorization of the polynomial.
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Building on the algorithm to compute Galois
groups of polynomials over Q by Fieker and
Klüners, the algorithm to compute Galois groups
of polynomials over Q(t) described in Krumm and
Sutherland and the algorithm to compute Galois
groups of reducible polynomials described in my
previous publications, I present an algorithm to
compute the geometric Galois group of a polynomial over Q(t).
I compute over the algebraic closure K of Q in
the splitting field Γ of f . Since Gal(f /K(t)) =
Gal(f /C(t)), I compute the geometric Galois
group of f as the Galois group of f considered as
a polynomial over K(t). The task is to determine
which subgroup of Gal(f ) fixes K(t).
I am aware of some results computed by hand by
Jürgen Klüners. However, in all of the cases I
have access to these geometric Galois groups are
the same as the Galois group over Q(t).
I have begun to implement the algorithm I describe using the computational algerba system
Magma, and will illustrate my progress with an
example in which the geometric Galois group is a
non-trivial proper subgroup of the Galois group.
I will also mention how geometric Galois groups
are linked to inverse Galois theory.
Once I compute the algebraic closure K in the
computation of the geometric Galois group I can
factor polynomials over this field using existing
functionality of Magma. Thus I can compute the
absolute factorization of f ∈ Q(t)[x] without using
calculations over C. This approach is different to
those described in Chèze and Galligo and other
publications.

Thanks to our sponsors...
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How to join the Society

• publishes internationally
recognised research journals

Download an application form from the
Society’s web site at

• funds, organises and supports
Australian mathematical objectives

www.austms.org.au/apply

• liaises with education and funding
agencies to facilitate curriculum
development and research in
mathematics
• awards prizes to recognize
outstanding mathematical
achievements in Australia.

Eligible students receive a period of free
membership and there are reductions
for several categories of members such
as students, early-career workers and
retired members.

Find out more

ww

Further information about the Society
and about careers and opportunities
in mathematics can be found on the
Society’s web site at

Promotes the mathematical
sciences and their applications
in Australia.
Represents mathematics, and
the interests of mathematics
related professions, to the
Australian community
and government.
ww
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Services of the Society

)UHH*D]HWWH%+Neumann Prize • Alf van der Poorten Travelling Fellowship • Lift-off Fellowship • Australian Mathematical Society Medal • George Szekeres Medal •

Benefits of Membership

Personal benefits of joining

Benefits for students

Membership of the Society is open
to anyone with an interest in the
mathematical sciences and their
applications, including professional
mathematicians, statisticians, actuaries,
mathematics teachers, and industrial
mathematicians. The activities of the
Society reflect the wide-ranging interests
of our membership.

• reduced registration fees at the events
sponsored by the Society

Student members are eligible for financial
support from the Society to attend its
annual conference, to compete for the
B.H. Neumann Prize for the best student
talk at the annual conference and, on
completion of a PhD, are eligible to
apply for Alf van der Poorten Travelling
Fellowships as well as Lift-off Fellowships
to facilitate the transition to a future
career in mathematics.

By joining the Society you help support its
on-going efforts to ensure that Australia has
a strong mathematics base. This includes
maintaining and developing the teaching
of mathematics at all levels, building
Australia’s research capacity and supporting
the mathematics infrastructure required by
the sciences, engineering and industry.

• reduced subscription rates to the
Society’s publications
• reduced reciprocal membership of
affiliated international societies
• online access to the Gazette of the Society
• eligibility for the prizes and support
offered by the Society
All members of the Society receive free
access, either online or in hard copy, to the
Society’s Gazette. This is published 5 times a
year and contains articles of general interest
to all mathematicians, including invited
mathematical surveys by leading experts
aimed at a general audience.

Further Benefits
More senior members can benefit from
grants for conferences which they organise
and are eligible to be considered for the
Australian Mathematical Society Medal
or the George Szekeres Medal. They can
also apply for optional accreditation as a
Graduate Member, Accredited Member or
Fellow of the Society.

FLINDERS.EDU.AU

CRICOS No. 00114A

At Flinders University there’s room for ideas to grow. In this collaborative learning environment we
inspire one another, shaping the future through creative exploration. Here, brave thinking thrives,
empowering you to realise your ambition, and Go Beyond.

UNSW Sydney:

Leading the way in
Mathematics and Statistics
As a recognised leader in mathematics and statistics in Australia,
we offer the widest spectrum of courses.
Our Advanced Mathematics degree is a premier program for talented maths students. Combining
advanced coursework with an Honours-level research project, graduates will become capable of
developing new maths, to add to core mathematical knowledge, or to solve important real world
problems. It can also be combined with other disciplines – some of the most popular choices include
Engineering, Actuarial Studies, and Commerce.
New in 2017, the Bachelor of Data Science and Decisions is a unique multidisciplinary program
focused on mathematical methods, statistics, computing, business decisions, and communication.
Taught across three different Schools at UNSW - Mathematics and Statistics; Computer Science and
Engineering; and Economics - this program will train graduates to meet the growing demand for Data
Scientists and Analysts nationally and internationally.
We offer a wide range of scholarships, such as Co-op Scholarships
funded by industry partners, including Commonwealth Bank, the Reserve
Bank of Australia, Macquarie Group, Solar Analytics, and PwC.

No.1*

UNSW is a
national leader
in
maths & stats

Below: Students from the Bachelor of Data Science and Decisions

CRICOS Provider 00098G

maths.unsw.edu.au

*US News 2015-2016,
ARWU 2010-2015

Australian & New Zealand Industrial & Applied Mathematics
Conferences & Meetings
Awards & Scholarships
Publications
Special Interest Groups
Student Prizes and Grants
Become part of the Australian and New Zealand Applied
and Industrial Mathematics Community

ANZIAM
www.anziam.org.au

Aims of the Society
x
x

The Society’s objective is to further the study, application, and good practice of statistical
theory and methods in all branches of learning and enterprise
Membership is open to Australian residents. Membership-at-large is open to residents
outside Australia

Benefits of Membership
x
x
x
x
x
x

Network with a large group of professionals
working, researching, teaching, and
studying in statistics
Participate in SSA Branch and national
activities at member rates
Receive four issues each of the Australian
and New Zealand Journal of Statistics
Participate in SSA professional
development activities by attending or
leading them
Apply for Graduate Statistician or
Accredited Statistician status as endorsed
by SSA
Participate in special interest Section

Want to know more?
x Contact the Executive Officer at
eo@statsoc.org.au
x Explore the SSA website at
http://www.statsoc.org.au

TRAN S F O R M Y O U R C AR EER
W I T H A P H D I N P U B L I C H E A L TH
The Research School of
Population Health (RSPH) strives
to improve the population’s
mental and physical health
through discovery, education
and the translation of research
into effective health policy and
practice, working on problems in
Australia and internationally.

RSPH research students who enrol
in either the Doctor of Philosophy or
Master of Philosophy have access to
high quality research training in a
stimulating and
active research environment.
They work with internationally
renowned researchers on issues of
significant national and international
importance, including:
> Improving the health of vulnerable,
high disease-burden populations

ANU College of
Health & Medicine

> Social, cultural and behavioural
determinants of health

> Food, water, sunlight andhealth
> Data analytics and evidence
synthesis to inform health policy
and practice
> Infectious disease surveillance
and control
> Mental health andwellbeing
> Life course, ageing and
dementia.
Contact
W: rsph.anu.edu.au
E: study.rsph@anu.edu.au

Can you shape
the future of
Australia?
CommBank believes in the future of young Australians and
has a strong legacy of creating and running programs and
initiatives that support our graduates.
With maths as an enabler of endless opportunity, at
CommBank your background, education and skills can take
you in unexpected directions and you can achieve great
things. Our team includes more than 52,000 of us from all
walks of life, with different experiences, perspectives and
aspirations.
Are you ready to be challenged and make a tangible
difference?
Find out how maths can drive your future at
www.commbank.com.au/analyticscareers

ANZAMP
Annual Meeting 2018
30th January to 1st February, 2018
http://www.anzamp.austms.org.au/meetings/current/
The Sixth Annual Meeting of the Australian and New Zealand Association of
Mathematical Physics will be hosted by the Department of Mathematics of
the University of Auckland and held at the Spencer on Byron Hotel in Takapuna,
Auckland. Takapuna is a central, coastal suburb of Auckland, popular for its beach,
shops, cafes and restaurants.
Keynote speakers:
Maria Eugenia Gabach Clement (FaMAF-UNC, IFEG CONICET, Córdoba, Argentina)
Vladimir Bazhanov (Australian National University)
Natasa Pavlovic (University of Texas, USA)
Jingbo Wang (University of Western Australia)
Tanja Schilling (University of Freiburg, Germany)
Luc Vinet (Université de Montréal, Canada)

MATRIX
MATRIX is a world-class residential research institute where leading researchers in the
mathematical sciences come together to collaborate in an intellectually stimulating and
supportive environment. MATRIX is situated in Creswick, Victoria.
MATRIX encourages applications from women to submit a program proposal for 2019.
Applications close on 6th October 2017 for full program proposals, however Expressions of
Interests are accepted throughout the year.
MATRIX is also proud to offer the MATRIX Family Fund. This Fund is open to program
organisers and participants who wish to bring their family to Creswick. Benefits include (but
are not limited to) full or partial funding for off-site family friendly accommodation and/or
childcare arrangements on-site.
For further information, please visit https://www.matrix-inst.org.au/ or email
office@matrix-inst.org.au
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Hawke Building (H) Level 3

Hawke Building (H) Level 2 (ground)

Hawke Building (H) Level 6

North Terrace

Entrance
Hawke Building

H6-10

H6-11

N
Lifts

Lifts

Toilets

H2-16
Allan Scott
Auditorium

Toilets
H3-14

H2-16
Allan Scott
Auditorium

Kerry
Packer
Civic
Gallery

Toilets

Entrance Allan Scott Auditorium
To Rowland Rees (RR)
To Sir George Kingston (GK)
To
Barbara Hanrahan (BH)

Entrances to Kerry Packer Civic Gallery

H6-03

Lifts

H6-12

Sir George Kingston (GK) Building Level 2 (ground)
Take lift/stairs to Level 4 or 5 to connect to Rowland Rees (RR), or to Level 5 to connect to Hawke (H).

Lift

N

GK2-25
Female
Prayer
Room

GK2-12

Toilet

Toilet

GK2-26
Male
Prayer
Room

GK2-15

Ground level access to Allan Scott Auditorium, Rowland Rees (RR),
Hawke (H) & Barbara Hanrahan (BH).

Sir George Kingston (GK) &

Rowland Rees (RR) Buildings Level 4

Lift

Toilet

Toilet

Toilet

GK4-30

GK4-18

RR4-12
RR4-11

No access into Hawke Building (H). Access via Level 5.

Barbara Hanrahan (BH) Building Level 4
To Hawke—Take stairs or lift to Level 5 then cross bridge, or to Level 2 then enter via ground level.

Lift

Toilet
BH4-33

BH4-29
BH4-22

N

Rowland Rees (RR),

Hawke (H) &

Barbara Hanrahan (BH) Buildings

H5-25

Toilets
Bridge to
George Kingston
& Lift

Toilets

Lifts

Lift

H5-02
Bradley
Forum

Toilets

RR5-09

Rowland Rees (RR)

Toilet

Hawke (HH)

Pathways to Conference venues

Barbara Hanrahan (BH)

N

500m

Google map of Adelaide. Stars indicate UniSA City West Campus and the National Wine Centre
Special Sessions
Algebra and Discrete Mathematics
Analysis and Partial Differential Equations
Biostatistics and Bioinformatics
Contributed Talks
Cryptography, Coding and Compression
Dynamical Systems and Fluid Dynamics
Gender Equity and Diversity in Mathematics
Geometry and Topology
Mathematical Biology
Mathematical Physics & Industrial Mathematics
Operations Research and Optimisation
Statistics

H6-12
GK4-30
GK2-12
H6-03
BH4-22
BH4-33
RR5-09
GK4-18
RR4-12
BH4-29
RR4-11
GK2-15

Other Events
Plenary
Poster Session
Reception
Workshop
Support Services
Conference Information Desk
Luggage
Creche
Lactation Room
Meals and Refreshments
Female Prayer Room
Male Prayer Room

H2-16
H5-02
H3-14
H5-02
H5-02 or nearby
H6-10
H6-11
H5-25
H5-02 or nearby
GK2-25
GK2-26

