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Operations Research Symposium - Programme
Hahn 4, PD Hahn Building, level 6
Upper Campus, University of Cape Town
5-6 September 2024


	Thursday 5 September

	08:30 – 09:00
	Registration

	09:00 – 09:10
	Welcoming – Georgina Rakotonirainy

	09:10 – 10:30
	Mr David Clark (ORSSA president)

	10:30
 – 
11:00
	
Tea and coffee break

	11:00 – 11:40
	Prof Sheetal Silal and Mr Retselisitsoe Monyake (MASHA, University of Cape Town)

	11:40 – 12:20
	Prof Jacomine Grobler (Department of Industrial Engineering, Stellenbosch University)

	12:20 – 13:00
	Prof Philip Venter (Department of Industrial Engineering, Stellenbosch University)

	13:00 
– 
14:00
	
Lunch break

	14:00 – 16:00
	Dr Jacques du Toit (Spatialedge)

	

	Friday 6 September

	09:00 – 09:30
	Miss Puja Pande (Masters student, Department of Statistical Sciences, University of Cape Town)

	09:30 – 10:00
	Mr Tinus Cloete (Masters student, Department of Statistical Sciences, University of Cape Town)

	10:00 – 10:30
	Mr Andrew Paskaramoorthy (Lecturer, Department of Statistical Sciences, University of Cape Town)

	10:30 
– 
11:00
	
Tea and coffee break

	11:00 – 11:40
	Dr Lieschen Venter (Department of Logistics, Stellenbosch University)

	11:40 – 12:20
	Prof Linke Potgieter (Department of Logistics, Stellenbosch University)

	12:20 – 13:00
	Prof Leanne Scott (Department of Statistical Sciences, University of Cape Town)

	13:00 
– 
14:00
	
Lunch break

	14:00 – 15:00
	Mr Marno Du Plesis (Discovery)

	15:00 – 16:00
	Mr Ebrahim Steenkamp (RGA)

	16:00 – 16:10
	Closing – Georgina Rakotonirainy




Thursday 09:10 – 10:30
Title: Who moved my "Plan": Adventures and side quests in OR
Bio: David Clark is a seasoned professional in software development and operations research, leveraging his 25+ years of experience to create innovative tools for supply chain optimisation. He holds an MSc in Computer Science from Wits University (earned before Google simplified troubleshooting cryptic error messages!) and co-founded OPSI Systems, best known for its vehicle logistics software. A passionate advocate for operations research, David recognizes its power to help solve complex business problems. He has held leadership roles in the field, including President of the Operations Research Society of South Africa. His latest venture is with Icepack, which provides fast, high-quality solutions to business vehicle routing problems via a cloud-based API service for operational scheduling and consulting work.

Thursday 11:00 – 11:40
Title: DTP Boost: A Novel Decision-Making Tool for DTPCV Booster Introduction in LMICs
Abstract: Low- and middle-income countries (LMICs) face resource constraints when considering the introduction of booster doses for diphtheria-tetanus-pertussis containing vaccines (DTPCV). Despite recommendations for these boosters, there is a lack of country-specific information on health and economic benefits to guide decision-making. This presentation introduces DTP Boost, a web-based decision-making tool developed through a collaboration between the Modelling and Simulation Hub, Africa (MASHA) at the University of Cape Town, Centers for Disease Control and Prevention (CDC), African Field Epidemiology Network (AFENET), and the Uganda National Expanded Program on Immunisation (UNEPI). DTP Boost combines epidemiological and economic models to generate tailored projections for selected countries. The tool allows users to design and compare multiple vaccination strategies, exploring the health impact, budget impact, and cost-effectiveness of introducing DTPCV booster doses. It accounts for country-specific factors such as existing vaccination programmes, current disease burden, and health system characteristics. The project's collaborative nature ensured that end-user needs and perspectives guided tool development. As part of the development process, we conducted a series of in-country workshops with UNEPI to pilot the tool, held in August 2022, May 2023, and November 2023. These workshops, and regular engagement in between, facilitated collaborative refinement of the tool based on real-world application and user feedback. The resulting DTP Boost tool provides a user-friendly, interactive platform to support policymakers to make informed decisions about DTPCV booster dose implementation, tailored to their country's unique context and resource constraints. I will demonstrate the DTP Boost tool then discuss the design and technical aspects of the tool.
Bio: Associate Professor Sheetal Silal is the Director the Modelling and Simulation Hub, Africa (MASHA) and Associate Professor in the Department of Statistical Sciences at the University of Cape Town (UCT). She is an Honorary Visiting Research Fellow in Tropical Disease Modelling at the Nuffield Department of Medicine at Oxford University since 2017. She received a PhD in Mathematical Modelling of Infectious Diseases in 2014 from UCT. Her primary research area is the development and application of mathematical transmission models of vector-borne diseases and vaccine preventable diseases in South Africa, sub-Saharan Africa and globally, with a focus on using mathematical models to predict the dynamics and control of disease to evaluate the potential impact of control programmes in reducing morbidity and mortality, and supporting policy development. Prof Sheetal Silal recently led the development of the COVID-19 dynamic transmission models as part of the South African COVID-19 Modelling Consortium; a group of researchers tasked to provide, assess and validate model projections to be used for planning purposes by the Government of South Africa. She is the Chair of the WHO Immunization and Vaccine Implementation Research Advisory Committee and a member of the WHO Collaboratory Technical Advisory Group.
Retselisitsoe Monyake is a software developer with a passion for solving problems. Most of the time he is programming in the R language but has experience with additional languages such as Python and JavaScript. He loves working with data and developing data products for diverse audiences. Retselisitsoe Monyake is currently working as a Software Engineer at the Modelling and Simulation Hub, Africa (MASHA) at the University of Cape Town. He works with Prof Sheetal Silal and the MASHA team to develop infectious disease modelling tools and transform existing disease transmission models into interactive web applications for diseases like Diphtheria, Tetanus and Pertussis.

Thursday 11:40 – 12:20
Title: Supply chain data science: from raw data to business impact
Abstract: Effective supply chain management is one of the most important enablers for the operational success of a company. Customers expect to receive the right product, at the right time, at the right place, and in perfect condition. This goal is, however, challenging to achieve in an ever-changing business and technology environment. Fortunately, more and more data is being created every day that can be used to improve decision-making in a supply chain. This webinar will introduce supply chain data science and touch on various case studies from the logistics, manufacturing, and agricultural industries. These case studies will be used to show the value that data science can add to the process of converting raw data to effective business decision-making.
Bio: Jacomine Grobler is an Associate Professor in the Department of Industrial Engineering at Stellenbosch University in South Africa. Her main fields of expertise are supply chain optimization, optimization algorithm development, and data science applications in industrial engineering. She spent seven years in the industry before completing her PhD in 2015.  She received the 2015 JD Roberts emerging researcher award and also the 2017 South African Institute for Industrial Engineering Most Outstanding Young Industrial Engineering Researcher Award. She regularly reviews papers for leading international journals and has presented various invited lectures, for example, a tutorial at the Seventh International Conference on Swarm Intelligence in Bali, Indonesia.

Thursday 12:20 – 13:00
Title: Industrial case study on advanced thermohydraulic multivariate statistical data analysis for improved boiler efficiency, and carbon dioxide reduction Short 
Abstract: The research showcases a case study of boiler efficiency improvement through the simultaneous incorporation of both thermal fluid science and statistical modelling techniques. The boiler under investigation operates within the traditional optimal operating envelope (OOE). Modelling results show that the operational boundaries for the OOE, however, is sub optimal. The overall (averaged) boiler operational efficiency can be increased through understanding and operating the boiler within clusters of the initial OOE. The result is more efficient fuel to steam conversion, i.e., boiler operational efficiency, with lower carbon dioxide emissions per tonne of steam generated.
Bio: Dr. Philip Venter received his B.Sc. and B.Sc. Hons. in Actuarial science, B.Sc. Hons. Mathematics, B.Eng. and M.Eng. (Mechanical) and Ph.D. in Applied Mathematics from the North West University (NWU) Potchefstroom. He is a professional registered Mechanical Engineer who is currently employed as a senior lecturer at the Department of Industrial Engineering at Stellenbosch University (SUN). Before joining the SUN, he worked both in industry and academia. Industry experience led him to be in a distinctive position to combine all his theoretical background in providing real life data solutions for process optimisation and decision support within an engineering plant environment. Dr. Philip specialises in combining fundamentally based thermal fluid sciences with data-driven modelling. Mathematical and statistical models are formulated, to assess and predict real-time working efficiency and operational health of engineering works, mines, process plants and logistical processes.

Thursday 14:00 – 16:00
Title: Decision workflows and productising OR in industry. 
Abstract: Solving analytical problems for customers requires a wide range of skills, techniques and processes. In this talk we discuss how such problems are approached in industry, from the foundational aspects of data availability and access to the design of decision workflows which utilise ML and OR.
Bio: Jacques du Toit obtained his bachelor's degree in physical and mathematical analysis (PMA) from Stellenbosch University (SU) in 2003, majoring in mathematics and computer science. He went on to complete his Honours degree in PMA and received his master's degree cum laude in Applied Mathematics in 2009, also from SU. He then followed master’s courses in Artificial Intelligence at the University of Amsterdam (UVA) and received his PhD in Operations Research in 2014 from SU. He is currently CTO at Spatialedge and a part time lecturer in the faculty of Industrial Engineering at SU.

Friday 09:00 – 09:30
Title: Shedding Light on Rooftop Solar Adoption: Using Agent-Based Modelling to Investigate Key Drivers in Cape Town, South Africa
Abstract: Renewable energy technologies are beginning to play a significant role in the future of electricity supply, particularly in the Global North. The growing concern to ensure a secure electricity supply and compliance with auxiliary objectives relating to economic and environmental policies has resulted in an increasing interest in the adoption of renewable energy technologies. In South Africa, these factors, in addition to a necessary shift towards electrification and the increased prominence of load-shedding has accelerated a shift to renewable energy technologies, primarily solar power. To determine the key drivers influencing rooftop solar adoption, agent-based modelling will be used to simulate the dynamics of rooftop solar adoption in a suburb in Cape Town, South Africa. Agent-based models are often used to simulate non-linear systems and, agents are autonomous, heterogeneous, adaptive and have social abilities, which makes this model appropriate for modelling the complex interactions and emergent patterns in rooftop solar adoption. Furthermore, the model will be used to simulate policy scenarios and recommend strategies to enhance future rooftop solar adoption. The results of the simulation will allow for insights into consumer adoption of solar and inform policy recommendations. While similar studies have been conducted in the Global North, very few have been undertaken in the Global South and even fewer in South Africa. This research aims to fill a crucial gap in the literature and offer a novel perspective on the dynamics of rooftop solar adoption within a developing country in the Global South.
Bio: Puja holds a BSc. Hons in Environmental and Geographical Sciences from the University of Cape Town (UCT) and is studying towards her MSc. in Data Science through the Department of Statistical Sciences at UCT. Her current research project focuses on using an agent-based model to simulate rooftop solar adoption in a suburb in Cape Town, South Africa. In addition to this, she is using this model to explore the key drivers of solar adoption as well as different policy scenarios and strategies that may stimulate future rooftop solar adoption. Although she is still exploring her core research interests, she is particularly intrigued by transdisciplinary research that delves into the social implications of climate change, while incorporating principles of data science.

Friday 09:30 – 10:00
Mr Tinus Cloete

Friday 10:00 – 10:30
Title: Performance Estimation for Data-Driven Investing
Abstract: "Backtests" - performance estimates on historical data - are fundamental in the evaluation, comparison, and selection of investment strategies. Although backtests are widely adopted, the sample size required for meaningful inference is impracticably large. Following the forecasting literature, we explore Cross-Validation (CV) methods as a potential solution for improving performance estimation accuracy. Using a large scale simulation study, we find that classic CV methods are inadequate for financial time series, which we attribute to the disruption of temporal dependency during resampling. To address this deficiency, we introduce a novel CV approach that averages bootstrap estimates from time series bootstrap methods. By averaging these paths, we offer more stable performance estimates, thereby reducing the necessary sample size to enable inference where it was previously infeasible.
Bio: Andrew Paskaramoorthy is a lecturer in the Department of Statistical Sciences at the University of Cape Town and is currently pursuing a PhD (WITS). His research interests include the analysis, application, and development of statistical tools for financial decision-making.

Friday 11:00 – 11:40
Title: Simulation modelling for an education crisis
Abstract: Simulation modelling is a powerful and versatile tool in the field of operations research, offering valuable insights into complex systems and processes. This presentation provides a brief overview of simulation modelling, from theoretical foundations to practical applications in both academic and industrial contexts. South Africa has one of the highest measures of economic inequality and one of the worst performing basic education systems in the world. The Systems Thinking for Education Policy (STEP) group brings together a team of mathematical and simulation modellers to uncover the hidden dynamics of the broken black box of poor academic performance. In this presentation the STEP research group is introduced and an overview of the research outcomes it has achieved since its inception in 2018 is presented.
Bio: Dr Lieschen Venter is a senior lecturer and researcher of operations research and business analytics. Her research focus is on the mathematical simulation modelling of complex social systems for improved policy setting.

Friday 11:40 – 12:20
Title: Mixed method approaches in healthcare operations research to improve implementation success
Abstract: Despite much literature on operations research applied to various healthcare problems, impactful implementation in public healthcare is limited worldwide, which often results in allocative inefficiency. In this talk, I will present some ideas towards the practical implementation of OR solutions in public healthcare, and provide an example of a mixed-methods approach to facilitate cross-disciplinary collaboration, with the aim to improve implementation success, and hopefully also move towards convergence research.
Bio: Linke Potgieter obtained her PhD in Operations Research from Stellenbosch University in 2013. She has been employed as a lecturer and researcher at Stellenbosch University since 2012, with her research focussing on ecological and healthcare related OR problems. Her work features multi- and interdisciplinary research, and depending on the problems studied, she integrates various methodologies, including differential equations, agent-based simulation, decision modelling, and optimisation, in her solution approaches.

Friday 12:20 – 13:00
Title: Problem Structuring Approaches in OR
Abstract: In this talk we will give a brief overview of the evolution of Problem Structuring Methods (PSM) in the field of Operational Research as well as spotlight a few commonly used methods. We will explore the philosophical and operational aspects of these methods and illustrate their use in different contexts. 
Bio: Leanne Scott is an Associate Professor in the Department of Statistical Sciences where she has worked since 1995. Prior to this she worked as a full-time Research Officer in a post funded by the Water Research Commission (1992-1994). She did free-lance consulting during 1990-1992 whilst caring for her young children. She worked for the Institute for Maritime Technology as an operational researcher from 1988 to 1990. During the period 1984 to 1987 she was employed as a Research Fellow at the Clinical Operational Research Unit which is based at University College London, exploring ways of furthering our understanding of intractable diseases through analysis and modelling. She obtained a B.Sc. in Zoology and Statistics from UCT in 1979, B.Sc. Hons in Operational Research in 1980, M.Sc. in Operational Research in 1983. Her PhD thesis (awarded 2004) was entitled “Legitimacy and Decision Making in Developmental Local Government: Participative MCDA in Stellenbosch”. Her research focus encompasses the use of Multi Criteria Decision Making methods in conjunction with Problem Structuring methods applied to in a variety of contexts, including: (i) Natural resource evaluation and (ii) Problem gambling (iii) Integrated Development Planning in municipalities and (iv) Systemic approaches to One Welfare/ One Health problems.

Friday 14:00 – 15:00
Title: The ORigin story: How operations research shaped my data science career
Abstract: In this talk, I will share my personal journey in studying industrial engineering and specifically OR. I will also showcase some data science projects we are doing at Discovery.
Bio: Marno du Plessis works as a data scientist at Discovery Limited. He has been involved in various projects within the realm of operations and servicing across the Discovery Group. Currently, he is involved in the application of large language models within the contact centre environment. Marno graduated in 2020 with a master's degree in industrial engineering from Stellenbosch University. Before that, he completed his undergraduate degree in industrial engineering at the same university in 2017.

Friday 15:00 – 16:00
Mr Ebrahim Steenkamp
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