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Our

approach

Overall question: For each reported case of COVID-19,
how many unidentified cases?

We aim to determine a correction factor for observed

data.

Approach: Extend the classic SIR-model to include

testing.
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We describe the correction factor as ratio between all cases
and cases identified:

Ra(t) + Rp(t)
X0) )
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Model analysis and correction ratio

We describe the correction factor as ratio between all cases
and cases identified:

Ru(t) + Ro(1)
Ro(1) 1)

Inspired by previous work on epidemic final size! (and after
a lot of analysis and calculation), we find that as t — oo

o ()02 () o
Ry + Rp Y4+ T v+ T V4T

1(Andreasen, 2018, Bull. Math. Biol.)
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Model analysis and correction ratio

We describe the correction factor as ratio between all cases
and cases identified:

Ru(t) + Ro(1)
Ro(1) 1)

Inspired by previous work on epidemic final size! (and after
a lot of analysis and calculation), we find that as t — oo

o ()2 () o
Ry + Rp Y4+ T v+ T V4T

Note that this is independent of 5.

1(Andreasen, 2018, Bull. Math. Biol.)
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Calculating the correction-factor
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The Danish data
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Relating our results to data
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Relating our results to data
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Relating our results to data

Weekly cases
[% of population]

Correction-factor

=== Cases, omicron variant
Cases, all variants
81— Model, total cases

-500

IS
)
o

-300
-200

Weekly cases
[thousands]

-100

Nov Dec ]én Feb Mar Abr Méy
2021 2021 2022 2022 2022 2022 2022

[
(=]

[
©

I
©

=
~

=
=)}

e
o

Dec Jan Feb  Mar Apr May
2021 2021 2022 2022 2022 2022 2022

=
=]
<

Determining
COVID incidence

RK Pedersen

Introduction
The problematic

Our approach
Model presentation

Analysis
Model dynamics
Model analysis

Calculating correction-factor

Data and
simulations
The data

Relating to data

Discussion

Calculation of assertion
ratio

Simplification and extension

General discussion
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() (7))
Rn+ Rp T+T Y+ T v+T

can be rewritten as:

Relating to data
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Simplified method, Matrix-form

B(P + A)

]-HE 3]

For SIR-type models?, the inverse of a matrix V describing
flows in the “infected sub-system” is typically computed to
determine the reproduction number Ry.

1 S S
See (van den Drische and Watmough, 2002) for definition and derivation.
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Simplified method, Matrix-form

For SIR-type models?, the inverse of a matrix V describing
flows in the “infected sub-system” is typically computed to
determine the reproduction number Ry.

With sub-system x = (Ey, Ep, P, I, A) and matrix V, we
consider “inputs” a = (1,0,0,0,0) and “outputs”

w = (0,0,0,0,v), and find that:

Rn 1T
N V.
Rat R, 0 ¢

1See (van den Drische and Watmough, 2002) for definition and derivation.
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Extension to other models, example 2
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» We determine a relation between observed COVID-19
cases and total new cases, as a function of testing-rate.
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» We determine a relation between observed COVID-19
cases and total new cases, as a function of testing-rate.

» This relation may help us compare incidence between
countries.
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» We determine a relation between observed COVID-19
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» This relation may help us compare incidence between
countries.

» Our initial analysis was model-specific and based on
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Thank you for your attention.

Feel free to email me
with questions or comments

Website:
rasmuspedersen.com
Email: rakrpe@ruc.dk
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