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Still Remember

- We model it as a machine
- It has Its code
- It consumes energy (of us)
- It Is still going on

f we do rely on a model, we shall respect all it can tell us fully



UK Incidence per 100 Kk, 7-day interval
Jan 3rd 2021
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UK Incidence per 100 k, 7-day interval

May 9th 2021
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UK Incidence per 100 k, 7-day interval
June 15th 2021
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% GOV.UK Coronavirus (COVID-19) in the UK

Last updated on Monday 21 June 2021 at 4:00pm

Dailyupdate UK Summary

Testing The official UK government website for data and insights on coronavirus (COVID-19).

Cases See the simple summary for the UK.

Healthcare

L Vaccinations Percentage of adult population
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The Delta variant may be taking hold in parts of Europe and North America

Modelled estimates of the Delta variant’s share of all sequenced cases (%)
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*More than 90% of Russia’s sequenced cases of Delta are from Saint Petersburg
Source: FT prevalence estimates based on data from GISAID, Sciensano, Belgian National Reference Laboratory. Method from Tom Wenseleers / @TWenseleers
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*Modelled prevalence of Delta variant applied to total cases
**More than 90% of Russia’s sequenced cases of Delta are from Saint Petersburg

Source: FT analysis of data from GISAID, Sciensano, Belgian National Reference Laboratory and Johns Hopkins CSSE
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SIR Compartmental Epidemic Model
- Zzooming on the mass action mechanism
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Herd Immunity Threshold Revisited

controlled-r, reduced to 0.81
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- we set A very high (with respect to a pure dewmography)here to illustrate endemic equilibrivm in general
- ownthe other hand, in reality, demography is not the only reason for endemic states anyway

Endemic Equilibrium is Asymptotically Stable for Ro > 1

Ro =B/ (A+7y) 27
S =41/R, X 0.3F
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Basic Vaccination Equation Revisited for HI T

— I S + Assumptions:

1 1 - vaccine distributed uniforml|
y among
threshold (2 09 E ) =—| 1- yet-susceptible people

w E <, ) |
\ - ] - vaccine efficacy € - for spreading

- Immunity does not vanish in near time
(circa one year, at least)

s s e =

2.1 3.5 4.5 5.0 6.45 - Recovered people fraction bearing natural
immunity then sums up with the
vaccinated fraction

89 %

- not shown here for clarity

- e careful with overlaps




Vaccination - not sooo basic equations (ODE stability - SIS model)

2(y) = plu+(1-e)y) - efficacy & speed (/)
(U+y)u+y)
- uniformity (!)
Ry=0)=% = p - after all, vaccination dynamics Is

- complicated enough for the
backward bifurcation to occur

- coexistence mechanism for
Multiple pathogen variants
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ANnd then, for the sake of completeness

- Despite being the same
numerically, the vaccinated
fraction threshold is now given
as a result of the vaccination
dynamics, instead of being just a
porime goal.

- This Is a better starting position
for investigation of the epidemic/
endemic dynamics.



Attachments - presented and discussed together with this note

18_June_2021_Risk_assessment_for_SARS-CoV-2_variant_DELTA.pdf
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