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The statistical modelling of the Covid-19 pandemic 
is an extremely complex task.

”it’s like trying to build the ship whilst sailing it” 

Prof Jonathan Van Tam



Circa 5m dead so far!







Motivation 
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Roadmap of Paper

• Why Model? Rationale for Modelling
• Data Sources
• Modelling Approaches : A Taxonomy
• Statistical Data & 

• Measurement Error 
• Endogeneity 

• Endogeneity & How do we think about Policies
• SIR Epidemiological Models
• Other Models
• Comparing Models: Traffic Lights
• Conclusion



Measurement Error

• What is a death from Covid – death certificate issues.
• What is a case? – based on a test or not?
• How many cases - if not enough tests. 

• How many tests are done
• Who are tested
• How are you counting them - people can have more than one test

• In comparing data across countries there is no uniformity.
• Endogeneity of reporting reason to believe that Iran was mis-

reporting.



What is the right dependent variable?

• Deaths per day
• Moving Average of deaths per day (3 or 7 day?)
• New Deaths per Million of the Population
• New Deaths per day over Cases
• Excess Deaths
• Hospitalisations
• New Infections/Cases
• R number, Infections per 100,000 of population





Excess Mortality England & Wales 
2020/21 compared to 2010-19.



Spatial Issues: Where Did it Come From?



International flights from China in January 
2020. 



Observed Heterogeneity
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Endogeneity & How Do We Think About 
Policies?
CONTROLS
• School Closing
• Workplace Closing
• Cancel Public Events
• Restrictions of Gatherings
• Close Public Transport
• Stay at Home Requirements 
• International Travel Controls

EXPENDITURE
• Income Support
• Debt/Contract Relief

PUBLIC HEALTH
• Public Information Campaigns
• Testing Policy
• Contact tracing







CONCLUSIONS

• Important Econometric Modelling Problems Remain:
• Measurement Error
• Endogeneity
• Stationarity
• Non-linearities & Multiple Waves
• Cross Section Dependence & Networks & Spatial Aggregation & Modelling
• Behaviourial Responses

• Econometric and other Statistical Models & Graphical Methods have a 
complementary role to play to SEIR models.

• Should be cross validation studies employing all different models on the same 
data.

• There should be econometricians, economists and other health professionals on 
SAGE.
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