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SIR Compartmental Epidemic Model 
- zooming on the mass action mechanism
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R(t) stands for the effective reproduction number



All Those “R”s

• In general, the average number of people one 
infectious individual infects under particular 
circumstances. 

• Basic reproduction number R0 

- inherent model constant, describes important 
qualitative aspects, e.g. equilibria and their 
stability 

• Effective reproduction number Re(t), R(t) 

- what we observe in daily experience 

• Controlled reproduction number R0,t 

- what we aim for with our interventions
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β
γ
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*) In this particular model



OurWorldInData Engine for “Reproduction Rate”



EpiEstim Package for CRAN-R Engine



P.E.S. Simple R Engine



Fatal Infections Trajectory and Model-Based R(t) Inference



GAM Fatality Incidence vs Kalman-Filtered General Incidence R(t) Engines

Nov 3

Dec 8

Jan 11

Feb 4

Mar 8

*) closest day after zero crossing

[Straka, Komárek] featuring [Wood]

OurWorldInData featuring [Arroyo-Marioli et al.]



Where are we now?

2021-09-07 1.36
2021-09-08 1.47
2021-09-09 1.43
2021-09-10 1.44
2021-09-11 1.47
2021-09-12 1.38
2021-09-13 1.19
2021-09-14 1.18

P.E.S. engine, 
https://onemocneni-aktualne.mzcr.cz/api/v2/covid-19

Same engines, confidence intervals marked, cf. http://www.globalrt.live.

local peek Sep 9, 1.66
local peek Oct 9, 1.57

local peek Sep 8, 1.39

https://onemocneni-aktualne.mzcr.cz/api/v2/covid-19


Conclusion

• Do not mix R0 and R(t) 

- R0 describes qualitative characteristics, R(t) shows local dynamics 

- R(t) captures actual countermeasures, seasonality, immunity status, etc. 

- their relative influence is hard to distinguish, but the overall picture is valid 

- in particular, we are just crossing herd immunity threshold (in given context!) when R(t) = 1 

- R(t) indicates how the epidemic would spread during outbreaks 

- this is regardless if there actually is or is not such an outbreak, it is sort of a potential 

- we shall be careful about estimates of R(t), however; do not forget on confidence intervals 

- many different methods, all of them having certain assumptions - this has to be considered



Attachments - presented and discussed together with this note
‣ All the papers explicitly noted in this presentation
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