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I. Overview

I. Australian COVID-19 
experience & Modelling 
Context
II. Results of Modelling the 
‘First Surge’
III. Results of Modelling the 
‘Victorian Resurgence’



Reported cumulative infections and daily growth rate from March 1 to current



Reported active infectious cases (infections less recovered and deceased) and daily growth rate from March 26 to current



Modelling Context
• Compartment Model 

• Susceptible-Infectious-Quarantined-Recovered-Mortality 
• NLS estimates of the impact of control measures on active cases
• Adjusted value of life measures  
https://www.medrxiv.org/content/10.1101/2020.06.21.20136549v1

• IBM/SCM/DCM Models 
• Individual-based model: infected individuals through time, starting on the day when they are infected, and 

ending when they are officially recovered. Each individual is characterised by a set of attributes whose values 
evolve over time according to a set of rules. 

• Stochastic compartment model: A parallel stochastic compartment model (SCM) was developed to replicate 
the behaviour of the IBM efficiently with high numbers of active cases. Instead of representing individuals, 
this model represents numbers of individuals in daily cohorts. 

• Deterministic compartment model: The DCM is identical in structure, parameters and processes to the SCM. 
On every occasion where the SCM draws a random variable from the binomial or negative binomial, the DCM 
replaces this with the expected value. 

• Economy and Heath Costs 
• Economy-wide costs of first phase lockdown were obtained from Kompas et al. (2020, p. 13, above link) using 

ABS data at a Victorian level equivalent to approx. $200 million per lockdown day. 
• COVID-19 related fatalities are valued at $4.9 million per value of statistical life (VSL) from Prime Minister 

and Cabinet (2019), adjusted for those over 70 years, and health costs comprise  hospitalisation costs using 
average measures of bed costs (Independent Hospital Pricing Authority 2020).

https://www.medrxiv.org/content/10.1101/2020.06.21.20136549v1


II. Compartment 
Modelling of 
‘First Surge’
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Total and active recorded cases and various control measures,  from March 1 to May 10
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Compartment model and actual results for active cases with early and 21-day delayed suppression 
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Compartment model and actual results for active cases with early and no suppression 







Key Results: ‘The First Surge’
• Early suppression leading to elimination or no community transmission of COVID-

19 is best for both public health AND economy outcomes. Our first compartment 
model indicated a ‘lockdown’ until early June in Australia was most preferred. 
• VSLY welfare losses of fatalities equivalent to GDP losses mean that for early 

suppression to NOT be the preferred strategy requires that Australians prefer 
more than 12,500–30,000 deaths to the economy costs of early suppression, 
depending on the fatality rate 
• Results equivalent to the ‘Swedish model’ would imply roughly 14,000 deaths in 

Australia.  
• We find robust evidence for ‘go early, go hard’ strategy, at least in a high-income 

country like Australia. 



III. 
IBM/SCM/DCM 
Modelling of 
‘Victorian 
Resurgence’





Fig. 1A. Elimination Strategy, lockdown trigger = 100 daily cases, lockdown SD = 1.0 applied at day 35, 
NO quarantine leakage (PQ = 0.0). Ensemble percentiles: median (thick line), quartiles (thin lines), 5-95 percentiles 
(dashed lines), Observations (*). 

Results are preliminary



Fig. 1B. Elimination Strategy, lockdown trigger = 100 daily cases, lockdown SD = 0.7 applied at day 35, NO 
quarantine leakage (PQ = 0.0). Ensemble percentiles: median (thick line), quartiles (thin lines), 5-95 percentiles (dashed 
lines), Observations (*).

Results are preliminary



Fig. 2A. Suppression Strategy, lockdown trigger = 100 daily cases, lockdown SD = 1.0 applied at day 35, minimum 
lockdown period = 40 days, relaxation trigger = 20 daily cases, quarantine leakage (PQ = 0.002). Ensemble percentiles: median 
(thick line), quartiles (thin lines), 5-95 percentiles (dashed lines), Observations (*). 

Results are preliminary



Fig. 2B. Suppression Strategy, lockdown trigger = 100 daily cases, lockdown SD = 1.0 applied at day 35, relaxation trigger = 
20 daily cases, no minimum lockdown period, quarantine leakage (PQ = 0.002). Ensemble percentiles: median (thick line), 
quartiles (thin lines), 5-95 percentiles (dashed lines), Observations (*).

Results are preliminary



Note: Economy costs of social distancing = $210 million per social distance day. Value of statistical life = $4.9 million, age adjusted. 
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Note: Economy costs of social distancing = $210 million per social distance day. Value of 
statistical life = $4.9 million, age adjusted. 

Results are preliminary



Key Results: ‘The Victorian Resurgence’ 
• A ‘Go Hard’ (versus ‘Go Soft’) strategy with highest levels of social distancing 

generates lowest public health (hardest (SD = 1.0) lockdown generates a tiny 
fraction of COVID-19 deaths as the softest lockdown (SD = 0.5)) and economy 
costs (hardest (SD = 1.0) lockdown generates less than half the cost of softest 
lockdown (SD = 0.5)). 
• A  strategy that achieves elimination (no community transmission) results in much 

lower public health and economy costs than a strategy that only suppresses infection.
• Early relaxation of social distancing (no minimum suppression period) increases 

public health (70% higher costs, depending on scenario) and economy costs (more 
than 50% higher costs, depending on scenario).

Results from ‘First Surge and ‘Victorian Resurgence’ combined provide 
robust support for a ‘Go Early, Go Long and Go Hard’ strategy to control 
COVID-19 infections in Australia.
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Follow Up Reading

• Kompas T, Grafton RQ, Che TN, Chu L, Camac J. Health and Economic 
Costs of Early, Delayed and No Suppression of COVID-19: The Case of 
Australia.
https://www.medrxiv.org/content/10.1101/2020.06.21.20136549v1

• Grafton RQ, Parslow J, Kompas T, Glass K, Banks E, and Lokuge K, 
Epidemiological and Economic Effects of Social Distancing for COVID-
19 in Australia: Quantifying the payoffs of ‘Go Long and Go Hard’. 
Mimeograph.
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