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The answer depends on what we mean by ‘prediction’ 
• What is being predicted? 
• Over what time horizon? 

Prediction at different stages of the global pandemic
• Emergence –

Global pandemic was highly predictable by 
mid-February

• Over the first wave-
The epidemic is more unpredictable now than 
they were in February

Life can only be understood backwards; but it must be 
lived forwards.

- Søren Kierkegaard

Predicting Pandemics –
Is the Technology Available Now? 
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What is Possible and what are the Limits of PM?
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Prediction at Different Stages

Predicting pandemic emergence

Predicting global 
dissemination patterns

Short-term predictions 
(health-care demand)



RIYADH GLOBAL DIGITAL HEALTH SUMMIT

S Bhatia, N Imai, G Cuomo-Dannenburg et al.
Estimating the number of undetected COVID-19 cases among 
travellers from mainland China. 
Wellcome Open Research; 15-06-2020, doi: 
https://doi.org/10.12688/wellcomeopenres.15805.1

Probability of sparking an epidemic outside China 
depends on the reproduction number 

… and on the number of undetected imported infections 
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International Travel, Passenger Screening, and Probability of 
Epidemic, and a Little Back-of-the-envelope Math 
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Prospects for Containment with Numerous International Exports
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If a Pandemic Occurs, what is the likely 
Pattern of International Dissemination
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March/April 2020, a Pandemic is Underway: 
Short-term Forecasting
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Limits to Prediction: The Virus is a Moving Target
Evaluating the effects of SARS-CoV-2 Spike 
mutation D614G on transmissibility and 
pathogenicity
EM Volz, et al.  The COVID-19 Genomics UK Consortium 
https://www.medrxiv.org/content/10.1101/2020.07.31.20166082v1

Mutation Spike D614G, arising in Feb/March 
increases transmission rate by 21%  (95% CI: 6-56).
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Google Scholar: Over 30,000 academic publications with COVID-19 in the title. Less than 2%  indicate 
that they contain PM in the title. Nevertheless, nearly every business, hospital, city, state, and national 
government has been provided with COVID-19 forecasts. 

PM encompass a wide variety of statistical and mathematical models applied to a diverse data to 
address different inference and prediction goals.

10

Predictive Modelling is not a Monolithic Methodology or a New 
Research Area. But a Rapidly Expanding Field. 

THANK YOU


