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Welcome message

Every year the statistics community in South Africa (and from further abroad) gathers for the annual
South African Statistical Association (SASA) conference to share our ideas, research, network and more
importantly catch up with colleagues and friends after a busy year.

The University of the Western Cape and the Department of Statistics and Population Studies is proud
to host this year’s 65 iteration of the conference at the stunning Protea Hotel in Techno Park,
Stellenbosch. Set in the beautiful winelands of Cape Town, the captivating views will hopefully be the
catalyst for yet another invaluable SASA conference.

As we welcome all conference delegates, we have packed this year’s conference programme with
several topics related to statistics, including a number of keynote and plenary sessions to keep you
informed, curious and engaged. And we hope that the most demanding issue you will face during the
conference will be which parallel session to attend.

We look forward to hosting you!

Dr Humphrey Brydon (on behalf of the Local Organising Committee and Scientific Committee)

Local organising committee Scientific committee
Dr Humphrey Brydon (Chair) Prof Rénette Blignaut (Chair)
Dr Retha Luus Dr Retha Luus
Prof Renétte Blignaut Dr Julia Keddie
Dr Julia Keddie Prof Sarel Steel
Mrs Chanel Morkel Dr Morné Lamont
Dr Neill Smit
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Conference overview

The SASA 2024 scientific committee invited participants to submit oral or poster presentations on a

variety of topics:

. . . . Industrial
Applied Bayesian . - Computational Data Experimental .
- . Biostatistics . . . & business
statistics statistics statistics science design ..
statistics
Multivariate - . e . . . .
data Official Spatial Statistics in Statistics Theoretical Financial
. statistics statistics education in sport statistics statistics
analysis

For further information regarding the presentations, see the full programme on pages 15 - 23.

Programme

Pre-conference workshops are on 18 and 19 November 2024 from 08h30 to 17h00. See pages 10 and
11 for workshop facilitators and programme.

Posters will be available to view from 20 — 22 November in the tea/coffee area. Presenter guidelines

are provided on page 6 and a list of the posters is included on page 25.

The conference programme (20 — 22 November 2024) can be found on pages 14 - 22.

Conference sponsors
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General information

Registration

Registration for the conference will take place in the ground floor foyer and first floor foyer areas during
the following times:

e Monday, 18 November: 08h00 — 09h00 and 13h30 - 17h00
e Tuesday, 19 November: 08h00 — 09h00 and 13h30 — 17h00
e Wednesday, 20 November: 08h00 — 13h00
e Thursday, 21 November: 08h00 —13h00

Name tags provided to delegates at registration must be worn at all times to gain access to the venues,
tea breaks, lunches and social functions.

Tea and lunch

e Morning and afternoon tea will be served in the following areas:
o Ground floor foyer: Monday and Tuesday
o First floor in Bridge 1: Wednesday, Thursday and Friday
e Lunch will be served in the on-premises restaurant. Any overflow of delegates will be served
in the Bridge 2 venue on the first floor.

Parking

Limited parking is available on a first come first served basis at the front of the hotel. Additional parking
is available on the outside of the hotel along Techno Avenue.

Contact information
UCT CMC is the appointed conference organisers for SASA 2024. For any conference related queries,

please get in touch with Yvonne Brown at:

X  yvonne.brown@uct.ac.za
a +27 21 650 3915
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Presentation guidelines

Chairpersons

e Report to the venue 10 minutes before the start of the session.

e Check the attendance of all presenters at the start of the session. Ensure that all presentations
have been loaded on to the computer by the assistant.

e No changes are to be made to the programme. All presentations must start at the time
indicated in the programme.

o If a presenter does not arrive on time or does not show up at all, please do not rearrange the
programme.

e Report any problems or absent presenters to the assistant.

e Open the session by welcoming the delegates and speakers and be sure to make the following
announcements:

o All cell phones must be switched off.
o State the theme of the session.
o For each presentation, state the presenter’s name and the title of the presentation.

e Timecards will be provided for each venue.

e For full length oral presentations, warn presenters 5 minutes before the end of the 15 minutes
allocated to each presenter and again when the 15 minutes is up. Allow questions according
to time (the presentation and all questions must not exceed 20 minutes).

e For speed oral presentations, warn presenters 2 minutes before the end of the 8 minutes
allocated to each presenter and again when the 8 minutes is up. Questions should be kept
until all speed presentations have been completed. The 2 minutes between each presentation
will be used to switch between presentations.

e At the end of the session, please thank all presenters and delegates.

Oral presenters

e Confirm the date and time of your presentation (see conference website).

e Presenters are not allowed to move their presentations to a different time slot.

e Report to the chairperson of the session at least 10 minutes before the session starts.

e All oral presentations need to be submitted to the technical assistant at the help desk by 09h00
on the day of the presentation. If you prefer to email your presentation, you can send it to
sasa2024@sastat.org. Please use the following filename format for your presentation:
surname_stream_day. Any delay caused by not meeting this deadline will be subtracted from
the allocated presentation time.

e laser pointers will be available in the venues.

e Each presenter is allocated 15 minutes for their presentation and 5 minutes for questions.
Please keep to this time allocation. The session chair will give a 5 minute warning before the
end of the allocated 15 minutes and then a final warning when the 15 minutes is up. Once the
chairperson has indicated the end of your presentation, please stop immediately.
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Speed presenters

e Confirm the date and time of your presentation.

e Presenters are not allowed to move their presentations to a different time slot.

e Report to the chairperson of the session at least 10 minutes before the session starts.

e Alloral presentations need to be submitted to the technical assistant at the help desk by 09h00
on the day of the presentation. If you prefer to email your presentation, you can send it to
sasa2024@sastat.org. Please use the following filename format for your presentation:
surname_stream_day. Any delay caused by not meeting this deadline will be subtracted from
the allocated presentation time.

e Laser pointers will be available in the venues.

e FEach presenter is allocated 8 minutes for their presentation. Please keep to this time
allocation. The session chair will give a 2 minute warning before the end of the allocated 8
minutes and then a final warning when the 8 minutes is up. Once the chairperson has indicated
the end of your presentation, please stop immediately. Questions will be taken at the end of
the speed session.

Poster presenters

e Posters will be displayed in tea/coffee area.

e Presenters must set up their posters by 10h40 on day 1 of the conference, 20 November 2024.

e Presenters must be available for discussion and questions on 20 November 2024 from 10h40
to 11h00 (morning tea) and again from 15h40 to 16h00 (afternoon tea).

e Each presenter’s name will be allocated to their specific board. Please use the board that has
been allocated to you and do not remove names from the boards.

e As per the information circulated to delegates prior to the conference, a board which can take
a poster of size Al in portrait format will be available for each delegate.

e Pins will be provided to affix the poster to the board.

e Posters are to remain up until 11h30 on the last day, 22 November 2024.

Conference proceedings

SASA will once again be producing proceedings of peer-reviewed papers from its annual conference.
Presenters who would like to submit contributions for review and publication in the proceedings are
invited to submit their papers directly to the Proceedings Editor (proceedings.editor@sastat.org).
Papers should contain original research on theoretical or applied statistics.

Submissions for the conference proceedings open on 1 November 2024 and the deadline for
submission is 31 January 2025.

Please refer to the Conference Proceedings page on the conference website for more information.
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Keynote speakers

Prof. Tanja Verster

North-West University, South Africa

Tanja Verster, a professor at the Centre for Business Mathematics and Informatics at North-West
University in South Africa, launched her career with a master’s degree in quantitative risk
management. She initially worked as a quantitative analyst at First National Bank before transitioning
to academia as a lecturer at North-West University in May 2003. She earned her PhD in Risk Analysis,
with a focus on credit scoring, from the Centre for BMI in 2007. Currently, she teaches postgraduate
courses in credit scoring, predictive modelling, and data mining, and engages in applied research
projects mostly related to predictive modelling in credit. Over the past 21 years at BMI, Tanja has
published over 30 peer-reviewed papers, completed more than 40 industry-directed research projects,
and supervised numerous PhD and master’s students. She was recognized as a C-rated researcher by
the National Research Foundation (NRF) in 2020.

Dr. Alex Shabala

Capitec, South Africa

Dr Alex Shabala is the Group Head of Data Science at Capitec. He holds a PhD in Applied Mathematics
from the University of Oxford. Over the past decade, he has worked in both academia and industry,
applying Machine Learning and Artificial Intelligence (Al) in fields as varied as Climate Research and
Financial Services. He is passionate about Machine Learning and its potential to improve peoples' lives.
At Capitec, he is leading the use of Al products that deliver on its four fundamental pillars of Simplicity,
Affordability, Accessibility and Personalised Experience.
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Plenary sessions

Prof. Mohammad Arashi

Ferdowsi University of Mashhad, Iran

Mohammad Arashi is a Professor of Statistics and Director of the Data Science Laboratory at the
Ferdowsi University of Mashhad in Iran and an Extraordinary Professor at the University of Pretoria in
South Africa. He is the co-author of three books with Wiley, co-editor of one book with Springer, and
an elected member of ISI.

Prof. Carlos Coelho

NOVA University of Lisbon, Portugal

Carlos A. Coelho is a Full Professor of Statistics at the Mathematics Department of NOVA School of
Science and Technology of NOVA University of Lisbon. He holds a Ph.D. in Biostatistics by The University
of Michigan, Ann Arbor, MI, U.S.A., where he was a Fulbrighter. His main area of research is
Multivariate Analysis, namely the development of likelihood ratio tests for elaborate covariance
structures and for MANOVA models, also with elaborate covariance structures, together with the study
of the exact distribution and the development of near-exact distributions for the associated test
statistics. Related with this area, other areas of interest are Mathematical Statistics and Distribution
Theory, as well as Estimation, Univariate and Multivariate Linear, Generalized Linear and Mixed
Models.

More recently, he also got interested in tests for high-dimensionality and the application of
Multivariate Analysis techniques to Statistical Disclosure Control problems. Carlos A. Coelho has served
in the Editorial Boards of Discussiones Mathematicae—Probability and Statistics, REVSTAT-Statistical
Journal, the Journal of Interdisciplinary Mathematics and the Journal of Applied Statistics and currently
serves in the Editorial Boards of the Journal of Statistical Theory and Practice, the American Journal of
Mathematical and Management Sciences. He is also Associate Editor of the Springer Book series
"Emerging Topics in Statistics and Biostatistics" and a member of the International Council of the
"Business World" Library of the Tsenov Academy of Economics (Svishtov, Bulgaria). Currently, Carlos A.
Coelho also serves as President of Fulbrighters Portugal, the Portuguese Fulbright Alumni Association.
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Prof. Maxim Finkelstein

University of the Free State, South Africa

Professor Maxim Finkelstein had obtained the M.Sc. degree in mathematical physics from Leningrad
State University, St. Petersburg, Russia in 1971; the Ph.D. degree in operations research and the Doctor
of Science (habilitation) degree in operations research from the Elektropribor Institute, St. Petersburg,
Russia in 1979 and 1993, respectively. He is currently a Distinguished Professor with the Department
of Mathematical Statistics, University of the Free State, Bloemfontein, South Africa, where he works
since 1998. He is awarded the highest Al ranking by the National Research Foundation of South Africa
and is a recipient of 3 Sichel Medals (for the best publications) from the South African Statistical
Association. Currently, he is also a Visiting Professor at the Department of Management Science of
Strathclyde University, Glasgow, UK (since 2021). He had published around 300 papers and six books
on different aspects of mathematical reliability theory and stochastic modelling. His main research
interests are reliability theory and applications, survival analysis, risk and safety modelling and relevant
stochastic processes. His last book (co-authored with prof. J.H. Cha) “Point Processes for Reliability
Analysis. Shocks and Repairable Systems” was published by Springer in 2018. From 2003 to 2018, he
was also a Visiting Professor at the Max Planck Institute for Demographic Research, Rostock, Germany,
where he was applying methods of stochastic modelling used for engineering systems to populations
of organisms including human populations. Prof. Finkelstein serves as a board member or/and an
associate editor for numerous international journals in his field.

Mr. Lucas van der Meer

University of Salzburg, Austria

Lucas van der Meer is a doctoral researcher in geoinformatics at the University of Salzburg in Austria.
He obtained a bachelor in spatial planning at the University of Groningen in The Netherlands, with an
academic minor in mathematics and statistics. His master in Geospatial Technologies was a joint
degree from the University of Minster in Germany and the Nova Information Management School in
Lisbon, Portugal. His research lies on the intersection between spatial data science and human
behavioural science. It focuses on quantitative model development within human-centric urban
planning practices, geospatial network analysis, and the assessment of sustainable transport
accessibility in particular. Lucas is an advocate for open, reproducible science, and has authored
multiple software packages in both R and Python.



i

18 — 22 November 2024

= SASA 65" Annual Conference of the South African Statistical Association
‘ S i Protea Hotel, Techno Park, Stellenbosch

)| UNIVERSITY of the
=% WESTERN CAPE
it

3
7

Workshops
Pre-conference workshops are on 18 and 19 November 2024. The facilitators of the workshops are as
follows:

Workshop Facilitator 18 November 19 November

Neural Networks and Deep Learning

(with R and Python) Mohammad Arashi

08h30 - 17h00

Meta-Analysis and Network Meta- Din Chen and
Analysis in Public Health Applications Najmeh Nakhaeirad

08h30 - 13h00

Insights into NRF Grant Writing and

Rating Applications StatsNetSA

08h30 - 17h00

User-friendly biplots in R with biplotEZ MDAG

14h00 - 17h00

Likelihood Ratio Tests in Multivariate
Analysis whose statistics have quite
simple finite form representations for
their distribution

Carlos Coelho

08h30 - 13h00

Credit Scorecard Development Tools Tanja Verster

14h00 - 17h00

Analyzing geospatial networks in R with

Lucas van der Meer
sfnetworks

08h30 - 13h00

Please scan the QR code to access the workshop information on the conference

website.

Venues for workshops

Venue 1 Venue 2

Venue 3

Magnifica 1 Magnifica 2

Magnifica 3

10
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Workshop schedule

Monday, 18 November 2024

08h00 —08h30 Registration

Venue: Magnifica 1
Facilitator(s): Din Chen and
Najmeh Nakhaeirad

Maghnifica 2 Magnifica 3

StatSNetSA

08h30 - 10h30 Session 1 Session 1

11h00 - 13h00 Session 2 Session 2

13h30 - 14h00 Registration
Venue: Maghnifica 1 Maghnifica 2 Magnifica 3
Facilitator(s): MDAG StatSNetSA
14h00 - 15h30 Session 1 Session 3
16h00 - 17h00 Session 2 Session 4

Tuesday, 19 November 2024

08h00 - 08h30 Registration

Venue: Magnifica 1
Facilitator(s): Mohammad Arashi

Magnifica 2
Lucas van der Meer

Maghnifica 3
Carlos Coelho

08h30 - 10h30 Session 1 Session 1

Session 1

11h00 - 13h00 Session 2 Session 2

13h30 - 14h00 Registration
Venue: Magnifica 1 Maghnifica 2 Maghnifica 3
Facilitator(s): Mohammad Arashi Tanja Verster
14h00 - 15h30 Session 3 Session 1
16h00 - 17h00 Session 4 Session 2
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Meetings
Meeting / Function Time Venue
SASA Executive meeting Tues, 19 Nov, 16h00 - 17h00 Maghnifica 2

Interest group meetings

Wed, 20 Nov, 17h00 — 18h00

See full programme

SASA AGM

Thurs, 21 Nov, 17h00 — 18h00

Magnifica 4/5

HOD meeting
Roundtable discussion:

- o Thurs, 21 Nov, 18h00—-19h00  Maghnifica 3

Sustainability of an “Institute
for Mathematical Sciences”

Social events
Meeting / Function Time Venue
Opening ceremony Wed, 20 Nov, 08h30 — 09h40 Magpnifica 4/5
Welcome function Wed, 20 Nov, 18h00 — 20h00 Omega
Young Statisticians’ function Wed, 20 Nov, 20h00 — 23h00 Omega

Gala dinner

Thurs, 21 Nov, 19h30 — 23h00

Magnifica 4/5

12
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Abstracts: Keynote and plenary sessions

Turning Challenges into Opportunities: Leveraging Industry-Related Research in Predictive Financial
Modelling through Machine Learning, Fintech, and Financial Crises

Prof. Tanja Verster | North-West University, South Africa

This talk explores several factors influencing predictive financial credit risk modelling. The first factor
is machine learning. As the field of machine learning grows, it becomes essential to understand how
these techniques function and how they can be applied. The second factor is financial crises. Predictive
models often assume that the future will mirror the past, but financial crises can disrupt this
assumption. This necessitates new research on adjusting predictive models to incorporate forward-
looking conditions, including anticipated financial crises. The third factor examines the impact of
financial technology (Fintech) on the future of predictive modelling. Fintech introduces new
applications for predictive modelling, expanding the possibilities within the field. These evolving
factors present challenges, but challenges can be seen as opportunities. One way to leverage these
opportunities and manage associated risks is through industry collaboration. Academics can
collaborate with industry to develop industry-focused training and industry-focused research to
effectively manage these challenges and seize opportunities for mutual benefit.

Navigating the Al Wave: Practical Insights from the Financial Services industry

Dr. Alex Shabala | Capitec, South Africa

What do recent advances in Generative Al mean for the future of industry applications? Drawing from
on-the-ground experience in financial services, this talk will offer insights into current trends and
potential future developments in Al adoption. We'll explore real-world examples of how Generative Al
is being integrated into existing processes and how this changes the landscape for practitioners. The
presentation will conclude with reflections on the key factors that will shape success in this Al-
enhanced future.

Bayesian Learning in Graphical Models
Prof. Mohammad Arashi | Ferdowsi University of Mashhad, Iran

Directed acyclic graphs (DAGs) are solid structures that can represent and infer the connections among
variables in multivariate contexts. It is crucial to fully grasp the specific model that produces DAGs for
causal discovery and estimation. Specifically, we address the Bayesian Gaussian DAG learning in
graphical models. Our proposed Bayesian DAG model benefits from a modified Cholescky
decomposition for learning the covariance structure. Then, we estimate the posterior probability in
the Gaussian DAG with the correct prior specification on the Cholesky parameters. We will go over
some computational details and numerical studies will go into more detail about networks' benefits,
causality, and Bayesian learning.
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Likelihood Ratio Tests for Profile Analysis in the high-dimensional case
Prof. Carlos Coelho | NOVA University of Lisbon, Portugal

Likelihood Ratio Tests (LRTs) for a full profile analysis in the high-dimensional case are introduced. Tests
for profile parallelism, profile coincidence and profile horizontality, which may be used in the high-
dimensional case, are derived. The distributions for the associated statistics are obtained, and finite
closed forms are derived for most cases, while for the other cases sharp asymptotic approximations
are established. Applications with real soil moisture data are presented to illustrate the several steps
in profile analysis.

Heterogeneity ruses: some surprising effects and paradoxes of survival
Prof. Maxim Finkelstein | University of the Free State, South Africa

Homogeneity of objects is the unique property that is very rare in nature and in industry. It can be
created in laboratory, but not outside it. Therefore, one can hardly find homogeneous populations in
real life, however, most of statistical modelling deals with the homogeneous case. Due to instability of
production processes, environmental and other factors, most populations of manufactured items in
real life are heterogeneous. Similar considerations are obviously true for biological items (organisms).
Neglecting heterogeneity can lead to serious flaws in assessing properties of the corresponding
lifetime distributions. This talk focuses on some a priori not so evident effects of heterogeneity on the
failure rates of heterogeneous populations. Several settings that lead to survival paradoxes will be
presented and analysed.

What's so special about geospatial networks?
Mr. Lucas van der Meer | University of Salzburg, Austria

Geospatial networks consist of nodes and edges embedded in geographical space. In the analysis of
these networks, it is crucial to explicitly take space into account, since the graph topology alone does
not contain all relevant information. This is said to make geospatial networks special. In this talk, | will
explain in more detail what spatial networks are, why they are special, and how we use them in
practice to model and analyze real-world complex systems. Specifically, | will focus on the application
of geospatial networks to better understand our urban transport system, and its ongoing transition
towards a more sustainable design. For which purposes are they useful, and where do they fall short?
Finally, I will stress the benefits of open-source software and reproducibility to facilitate an integrated
workflow between spatial data science and network science.

Abstracts: parallel sessions

Titles and abstracts, including presenter information of parallel sessions can be
found in the abstract book by scanning the below QR code.
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Poster sessions

Posters will be available for viewing from Wednesday, 20 November at 10h40 until Friday, 22
November at 11h30 in the tea/coffee area. Presenters will be available on 20 November 2024 from
10h40 to 11h00 (morning tea) and again from 15h40 to 16h00 (afternoon tea) for discussion and
questions.

Presenter

Title

Tolulope Adeniji

Application of mixture Weibull-generalised pareto distribution

Edward Baleni*

Autonomous anomaly detection of orchard tree crown delineations

Thembhani Chavalala

Markov-switching volatility models with heavy-tailed distributions for COVID-19 death cases in South
Africa

Nicolene Cochrane

Progress on the national sunflower-, soybean- and maize cultivar recommendations in South Africa

Tagen de Wet

Automated analysis of penguin-borne videos using deep learning

Zama Khumalo*

Comparison of malaria prevalence among children under five years of age in Mali and Nigeria

Maria Lekganyane

Development of robust imputation techniques with a view to applications in machine learning

Kgethego Sharina Makgolane

A statistical analysis of factors associated with hypertension among elderly persons in South Africa

Happy Maluleke

Study of risk factors associated with hypertension: a case study of Dikgale Village, Limpopo Province

Mduduzi Maphosa

Fault detection and diagnostic analysis in multivariate compositional data

Dzulani Mashavhela

Exploring the dynamics of the ZAR/USD exchange rate volatility using FGARCH and First-Order Beta-
Skew-T-EGARCH models

Gezani Richman Miyambu

Changes on students preferred learning style over a period of three years (2021 —2023)

Samuel Mnisi

A Bayesian statistical evaluation of the competition indices used in eucalyptus tree growth modelling

Mamelang Molaba

Survival analysis of patients with hypernephroma

Tshilidzi Benedicta Mulaudzi

A shared frailty model for left-truncated and right-censored under-five child mortality data in South
Africa

Roland Fomum Nde

Impact of college location on learner's mathematics performance in Limpopo: a correspondence
analysis approach

Nomly Ngubeni

Recent advances in spatial statistics methods for rail networks

Thobeka Nombebe

On classes of consistent tests for the Type | Pareto distribution based on a characterisation involving
order statistics

Macdonald Phasa

Multinomial regression models: An applied approach to model consumer utility and preference

Phelo Pitsha*

A comparison of the Robust Zero-Inflated and Hurdle Models with an application to maternal
mortality

Gomolemo Rakale

The prevalence and spatial dynamics of housebreaking and home robbery hotspots in South Africa

Audrey Tshepho Ramachela

Comparison of the discrete-time survival model and machine learning models

Tshepo Ramarumo

Work integrated learning challenges in a specific academic department of a Gauteng-based university

Thakhani Ravele

Predicting the closing price of cryptocurrency Ethereum

Getachew Tekle*

A new alpha power Weibull model for analysing time-to-event data: application to diabetes mellitus
data

Marieta van der Rijst

Multivariate techniques application to reveal mutual trends among data sources: a consumer research
case study

Monalisa Williams

Modelling the probability of default using logistic regression and threshold-logistic regression

Teklu Nega Yimenu*

Modelling and forecasting headline inflation in Ethiopia by supervised machine learning approach

*Presenter is part of Young Statisticians competition

Please scan the QR code to access the poster abstracts.
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