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Welcome Message by the Conference Chair  
and Director Center for Data Science  

 

 
 

On behalf of the organizing committee, it is my great pleasure to welcome you 

to the first ever International Conference in Data Science (ICDS 2021) in Sri Lanka. 

This two-day virtual conference is organized by the Center for Data Science 

jointly with the Department of Statistics, Faculty of Science, University of 

Colombo to celebrate the 5th anniversary of the Center for Data Science, 20th 

anniversary of the Department of Statistics and as part of the Centenary 

celebration of the Faculty of Science, University of Colombo. Our theme for the 

conference “Data Science: Reshaping the Future” has been carefully chosen to 

mark these milestones. 

We have an exciting program lined up for this virtual conference, with a keynote 

speech, two guest speeches and six technical sessions spanning Data 

Visualization to Deep Learning and AI, facilitating collaborations between 

academia, industries and students. On the second day of the conference, we 

have organized two workshops followed by the final round of the mini-

hackathon where more than eighty undergraduate teams gave their best in 

solving a real life problem utilizing cutting edge data science methodologies. I 

hope you will have an educational, productive and enjoyable time at this very 

special conference.  

My sincere gratitude goes to the invited speakers, presenters and co-authors, 

workshop attendees and resource personnel, and organizers of the mini-

hackathon. I would like to thank our sponsors; strategic and knowledge partner 

– Creative Software and technical partner Altria for providing generous financial 

support.  

To organize a conference of this magnitude in the midst of a pandemic is not an 

easy task. The organizing committee planned and executed all activities virtually. 

We are now rolling out the proceedings virtually as well. I would like to thank the 

Vice-Chancellor of the University of Colombo, Senior Professor Chandrika N. 

Wijeyaratne for her wisdom and guidance. Also I would like to thank Dean of the 

Faculty of Science, Senior Professor and Chair of Physics Upul Sonnadara for his 
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continuous and invaluable support. A very special thank you goes to the Board 

of Management of the Center for Data Science for the encouragement and the 

blessings given. Last but not least, I must thank the Head of the Department of 

Statistics, Professor Chandima Tillakaratne and all the members of the staff for 

their untiring effort to make this conference a success.  

 

Dr. Sameera Viswakula 

Conference Chair/ ICDS 2021 

Director/ Center for Data Science 
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Message by the Vice-Chancellor, University of Colombo 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I convey my sincere congratulations on the occasion of the International 
Conference in Data Sciences (ICDS 2021) organized by the Centre for Data 
Sciences and the Department of Statistics in celebration of the centenary year of 
the Faculty of Science, University of Colombo (UoC).  
 

Your chosen theme “Data Science: Reshaping the Future” is time appropriate 
and aptly addressed by the excellent mix of lecture topics, thematic workshops 
and mini hackathons for students. I salute the academic and administrative leads 
of the Faculty of Science for recognizing the emerging importance of Data 
Sciences, conceptualizing UoC’s strategic development of the field and your 
strong commitment to enhance the required human capital in Sri Lanka. Your 
hard work has paid dividends through the establishment of the state-of-the-art 
Centre, an enabling infrastructure and the vibrant academic programs for 
undergraduates and postgraduates. Your commitment extends further into the 
development of partnerships with the corporate sector and the industry. 
  

The upscaling of pedagogy, research and scholarship in Data Sciences witnessed 
in the recent past has encouraged intramural and extramural multidisciplinary 
and multisector engagement, which is very progressive. The need for a fully-
fledged higher educational facility in big data analysis and the related subjects 
was championed by visionaries and policy makers of our University. The current 
academic staff are aptly qualified with doctoral degrees from highly recognized 
universities to be excellent trainers, supervisors and public intellectuals with 
international recognition. I take this opportunity to thank the head and members 
of the Department of Statistics for your lively engagement in the holistic 
professional development of every graduate of the Faculty of Science. 
  

I am confident that this international conference, held during unprecedented 
times of the COVID19 pandemic, will add greater value to the learning 
environment of the Faculty of Science.  
  

I extend my warmest wishes to all the speakers, organizers and participants of 
this conference. I am certain that this virtual conference will yield fruitful and 
productive deliberations entwined with the establishment of strong academic 
networks, while preserving the best of health and safety.  
 

May you have a fulfilling future in Data Sciences at the University of Colombo! 
 

Senior Professor Chandrika N Wijeyaratne  
Vice Chancellor, University of Colombo 
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 Message by the Dean, Faculty of Science, University of Colombo 
 

 
 
 
 
 
 
 
 
 
On behalf of the staff and students of the Faculty of Science, University of 
Colombo, I extend my warmest welcome to all the participants of the 1st 
International Conference on Data Science 2021, ‘Reshaping the Future’. This 
conference is organized by the Center for Data Science in collaboration with the 
Department of Statistics to mark the 20th anniversary of the establishment of a 
separate department for Statistics under the Faculty of Science, University of 
Colombo. 
 

The hosting of the ICDS 2021 conference at the University of Colombo is a very 
special occasion for us as we are celebrating 100 years of excellence in science 
education this year. ICDS 2021 offers an excellent platform for the exchange of 
scientific and technical knowledge and information related to the emerging field 
of Data Science, across many application areas. With the wide expanse of 
conference tracks ranging from machine learning to ethics of data use and with 
experts coming together from the industry and academia, we expect the 
knowledge sharing to be at a high level at this conference.  
 

A total of 6 separate sessions are being conducted during the 2 days of the 
conference, including an inaugural session with keynote addresses, presentation 
of technical papers and post conference workshops focused on machine learning 
and deep learning followed by a mini hackathon.  
 

I would like to take this opportunity to thank all the presenters and their co-
authors for contributing to the dissemination of their research findings and the 
participants for registering at the conference. On behalf of the Faculty of Science, 
I extend my sincere gratitude to the organizing committee for working under 
difficult conditions due to the covid-19 pandemic, to make this event a success.  
 
Senior Professor Upul Sonnadara 
Dean of the Faculty of Science, University of Colombo 
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 Message by the Head, Department of Statistics, University of Colombo 
 

  
 

The International Conference in Data Science 2021 (ICDS 2021) is a joint 
endeavor of the Center for Data Science (CDS) and the Department of Statistics 
of the University of Colombo. This is the first conference in Data Science 
organized in Sri Lanka. It is organized to commemorate the 100 years of 
excellence in Science at the University of Colombo, 20th anniversary of the 
Department of Statistics and 5th anniversary of the CDS.  Being able to organize 
an international conference in the same year which it celebrates the 5th 
anniversary, is a great achievement of the CDS. 
 
This conference provides a platform for data scientists to communicate the novel 
concepts in data science as well as the applications of data science techniques 
to solve real world problems. It also enhances the collaboration between 
academia and industry.  
 
ICDS 2021 includes keynote and guest speeches, several contributed sessions, 
two workshops and a mini hackathon. CDS collaborates with the Acuity 
Knowledge Partners to conduct one of the workshops while collaborating with 
Creative Software and the Stat Circle, the student society associated with the 
Department of Statistics, to conduct the mini hackathon. 
 
I take this opportunity to extend my sincere thanks to the chairperson and the 
organizing committee of the conference and wish all the best to the participants 
of the conference. I am confident that the ICDS 2021 will open doors to new 
developments and enhance the research in the discipline of Data Science. 
Furthermore, it will provide a platform to strengthen the ties between academia 
and the industry.  
 
Professor Chandima Tilakaratne 
Head, Department of Statistics, University of Colombo 
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 Keynote Speaker 
 

 
 

Jay Emerson is Director of Graduate Studies in the Department of Statistics and 

Data Science at Yale University. His academic work has included Bayesian change 

point analysis, statistics in sports, computational statistics and graphics, and 

environmental science. He is the lead statistician of the Yale Environmental 

Performance Index, and is working to apply similar rigor to the analysis of ESG 

metrics for applications in finance. 
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Guest Speaker 

    
 
 
 
 
 
 
 

 

Bibhas Chakraborty is an Associate Professor and Ex-Director of the Centre for 

Quantitative Medicine at the Duke-National University of Singapore Medical 

School (Duke-NUS), as well as an Associate Professor of Statistics and Applied 

Probability at the National University of Singapore. He also holds an Adjunct 

Associate Professor position at the Department of Biostatistics and 

Bioinformatics at Duke University. Previously (2009-13), he was an Assistant 

Professor of Biostatistics at Columbia University. He completed his Ph.D. in 

Statistics from the University of Michigan, under the supervision of Prof. Susan 

A. Murphy in 2009. He is the recipient of the Calderone Research Prize for Junior 

Faculty from Columbia University’s Mailman School of Public Health in 2011, and 

the Young Statistical Scientist Award from the International Indian Statistical 

Association (IISA) in 2017. His core areas of research include statistical 

reinforcement learning, precision medicine, dynamic treatment regimens, 

mobile/digital health, adaptive clinical trial designs, and a variety of applications 

in clinical and behavioral sciences. He wrote the first textbook on dynamic 

treatment regimens. 
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Guest Speaker 

   

 

 

 

 

 

Umashanger Thayasivam, PhD, earned his doctoral degree for his research work 

on Mixture distribution at the University of Georgia. He is currently a Professor 

in Statistics & Data Science at the Rowan University New Jersey. At the university 

he lectures and trains both undergraduate and graduate students. He received 

the Teaching Wall of Fame award for his excellence in teaching in 2018. His 

interdisciplinary statistical research has spanned diverse areas including mixture 

distribution, robust estimation, high dimensional data analysis, statistical data 

mining, biomarker discovery, and educational data mining. He has an excessive 

experience with collaborating scientist engineers. He has several journal 

publications and numerous conference presentations. He has been PI/co-PI for 

several internal and external grants and collaborations, including the recent data 

mining project with Bristol Myers Squibb pharmaceutical company as well as the 

NIH grant on blood-based biomarkers for early-stage Alzheimer’s disease. He 

also has extensive experience in mentoring student research in statistical/data 

mining research within the last ten years mentored more than 40 undergraduate 

students, many of which have presented their works at regional and national 

conferences. Several of his publications are with undergraduate students. 
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Data Science: From 2015 to 2021 and Beyond 
John W. Emerson (“Jay”) 

Department of Statistics and Data Science, Yale University 

 
 
This talk offers commentary and perspective on the evolution of Data Science 

through personal examples from Yale and around the world.  Some observations 

I made in 2015 – at a Keynote Address right here in Colombo! – were accurate 

and, I hope, helpful.  But I didn’t place sufficient emphasis on the importance of 

collaboration.  And I didn’t predict the explosion of interest and activity in Data 

Science that we’ve witnessed in the last 6 years.  I will correct those mistakes 

today in this non-technical talk that I hope will be accessible and enjoyable for 

everyone in attendance, whether in-person or remote.  And unlike my 2015 

address, I will not present code, run simulations, or consider topics in high-

performance computing.  My primary example will be the collaborative 

Environmental Performance Index project, ranking countries on environmental 

health and ecosystem vitality.  It is a biennial analyses with roots going back to 

the 2000 Environmental Sustainability Index.  I will leave more technical topics 

in Data Science to other speakers, your technical sessions, and conference 

workshops. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
International Conference in Data Science 2021, Colombo, Sri Lanka                                              2 
 

 

 Data Science in Mobile Health 
Bibhas Chakraborty  

Centre for Quantitative Medicine and Program in Health Services and Systems Research, 

Duke-NUS Medical School 

 
Mobile health (mHealth) is a modern field in health sciences. mHealth 

interventions, broadly defined as health and behavioural interventions delivered 

via mobile and/or wearable devices, offer a powerful vehicle to improve health 

outcomes over a broad spectrum of the population in today’s technology-

enabled world. In recent years, healthcare providers and governments are 

excited about the opportunities mHealth offers in terms of improving efficiency 

and reducing cost of healthcare systems. With the increasing volume, quality and 

accessibility of mHealth data, statistics/data science has a key role to play in the 

development of data-driven, personalized, just-in-time adaptive interventions 

(JITAIs), and thereby in advancing human health. JITAIs often consist of 

sequences of text-messages or other prompts that aim to adapt to an individual’s 

time-varying context (e.g., location, weather, past behaviour, past treatments, 

evolving health status, etc.), and thus optimizing them is a multi-stage decision 

problem. 

  

In this talk, we will present an innovative experimental design called the micro-

randomized trial (MRT), the current gold-standard data source for developing 

optimal JITAIs. This design involves sequential, within-individual randomizations, 

and aims to estimate proximal causal effects of “push”-type interventions that 

constitute JITAIs, e.g., motivational text-messages to promote physical activity or 

other healthy behaviours. JITAIs are usually learned via offline longitudinal data 

analysis after the MRTs are completed. While this is a sound randomization-

based approach, trial participants do not get the benefit of receiving the 

optimized JITAIs. So, in order to make the MRT design more adaptive and thereby 

to deliver better interventions to the trial participants, we will consider 

contextual multi-armed bandit (MAB) type online reinforcement learning 

algorithms from the field of artificial intelligence, wherein a system must 

repeatedly choose among a set of actions (interventions) in an effort to maximize 

a reward (outcome). We will focus on a popular MAB algorithm called Thompson 

Sampling (TS) – deeply grounded in Bayesian statistics, particularly useful in case 

of small amounts of data, and often operationalized via a regression model for 

the reward. We will illustrate these ideas by discussing an mHealth case study in 

detail, and presenting real data analysis. 
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Future (Challenges) of Data Science- Quantum 

Computing 
Umashanger Thayasivam 

Department of Mathematics, Rowan University 

 

Every day we create more than 2.5 quintillion data bytes of data, and this number 

is expected to grow to 3.5 quintillion data by 2025 especially with the rise of IoT 

(Internet of Things) and 5G capabilities. Data Science and artificial intelligence 

(AI) are some of the ways to help manage and analyze data for competitive 

advantage, however continued revolution and the desire for profound intuitions 

may make data more complex for organizations to collect and investigate.  

Quantum computing has the potential to be the most disruptive technology of 

the 21st century.  This is a different form of computation that builds from 

quantum mechanics, and it promises to solve problems we cannot solve with 

classic computers. 

Recently, Google announced that it had achieved quantum supremacy with its 

“Sycamore” quantum computer that can solve complex algorithms unsolvable 

by any other computer today. This milestone raises fundamental questions 

about how quantum computing can be used and how it will affect initiatives in 

the digital era. As classical binary computing reaches its performance limits, 

quantum computing is becoming one of the fastest-growing digital trends and is 

predicted to be the solution for the future’s big data challenges. Though 

quantum computing is still just on the horizon, the U.S. plans to invest more than 

$1.2 billion toward quantum information over the next 10 years in a race to build 

the world’s best quantum technology. Quantum computers will perform 

incredibly complex calculations in a couple of seconds when it would take a 

traditional computer a few thousand years to do the same. Google’s Sycamore 

was able to perform a calculation in 200 seconds that would have taken today’s 

fastest supercomputer 10,000 years to settle. 

The future of data science will be impacted by quantum computing and some 

radical transformations in data science are necessary to develop quantum 

computing algorithms. Scientists hope quantum computing can help pave the 

way for the future of data science. 
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