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SIR: Susceptible-Infected-Recovered

[Dehning et int., Priesemann, medRxiv]

https://www.medrxiv.org/content/medrxiv/early/2020/09/18/2020.09.16.20187484.full.pdf



SEIR: Susceptible-Exposed-Infected-Recovered

[Dehning et int., Priesemann, medRxiv]

https://www.medrxiv.org/content/medrxiv/early/2020/09/18/2020.09.16.20187484.full.pdf



Inference of R under fast changes

[Dehning et int., Priesemann, medRxiv]

https://www.medrxiv.org/content/medrxiv/early/2020/09/18/2020.09.16.20187484.full.pdf



Bayesian Inference of R

Adapted from [Dehning et int., Priesemann, Science, 2020]



Bayesian Inference of R

Adapted from [Dehning et int., Priesemann, Science, 2020]



Bayesian Inference of R

Adapted from [Dehning et int., Priesemann, Science, 2020]



Results March/April 2020

Adapted from [Dehning et int., Priesemann, Science, 2020]

[Dehning et int., Priesemann, medRxiv]

https://www.medrxiv.org/content/medrxiv/early/2020/09/18/2020.09.16.20187484.full.pdf



Different Models

Adapted from [Dehning et int., Priesemann, Science, 2020]

[Dehning et int., Priesemann, medRxiv]

https://www.medrxiv.org/content/medrxiv/early/2020/09/18/2020.09.16.20187484.full.pdf



Analysis of the first wave

Adapted from [Dehning et int., Priesemann, Science, 2020]



Daily new estimates for Germany

Adapted from [Dehning et int., Priesemann, Science, 2020]



Daily new estimates for Germany

Adapted from [Dehning et int., Priesemann, Science, 2020]

Data Source: OWD Data Source: RKI Nowcast



Daily new estimates for Germany

Adapted from [Dehning et int., Priesemann, Science, 2020]

Data Source: OWD Data Source: RKI Reporting Date



Content

Bayesian Inference and short-term 

forecast: 

SIR-Model, Hamiltonian MCMC, weekly

change points

Progress of vaccination determiens

opening steps.

How fast can we lift „non-pharmaceutical

intervions“ (NPIs) given the planned

vaccination progress?

Derive effectiveness of measures:

Contribution of test-trace-isolate (TTI) to

containment of COVID-19



Compartmental Vaccination Model – Age Dependent

[Bauer  et int., Priesemann, arxiv]



Different Strategies of Opening

[Bauer  et int., Priesemann, arxiv]



Different Strategies of Opening

[Bauer  et int., Priesemann, arxiv]



Different Strategies of Opening

[Bauer  et int., Priesemann, arxiv]
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Combined measures to contain COVID-19

[Contreras et int., Priesemann, arxiv / under review]





Test-Trace-and-Isolate (TTI) contributes to containment

Test & isolated

 Random (0)

 Symptoms (50 % of sympt., on 

average after 5 days)

 Test contact persons

Contact tracing is difficult:

 Pre- und asymptomatic 

infection

 1/3 of contacts are overlooked

 Quarantine is not perfect

 People who do not get tested 

(20%)

 Introduction of new infectious 

from abroad

 Limited capacities of health 

offices for testing and tracing

[Contreras et int., Priesemann, Nature Communications, in press]



Test-Trace-and-Isolate (TTI) contributes to containment

[Contreras et int., Priesemann, Nature Communications, in press]



The reproduction number R and the external influx of 

new cases Φ determine the level of new infections N

[Contreras et int., Priesemann, Nature Communications, in press]

𝑁 ≈
Φ

𝑅𝑐 − 𝑅
=

Φ

1 − 𝑅
, für 𝑅 < 1



Test-Trace-Isolate (TTI) moves the stability limit: 

Without TTI, R must be below 1

With TTI, R in the day to day life can be up to two

[Contreras et int., Priesemann, Nature Communications, in press]
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Crossing the TTI Limit:

Case numbers grow

faster than exponential

[Contreras et int., Priesemann, Nature Communications, 2021, and arxiv]

New infections

Germany



Sensitivity Analysis

[Contreras et int., Priesemann, Nature Communications, in press]
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Summary of the TTI strategy

The undetected cases 

contribute most 

strongly to the spread

If the TTI capacity is 

surpassed, a tipping point is 

crossed, and growth self-

accelerates.

TTI enables every 

single person to have 

more contacts: Instead 

of one, about two 

persons can be 

infected 

Compensaiton by TTI.

Test-Trace-Isolate (TTI) contributes to containing COVID-19:

https://arxiv.org/pdf/2011.11413 [Contreras et int., Priesemann, arxiv]

https://arxiv.org/pdf/2009.05732 [Contreras et int., Priesemann, Nature Communications, in press]

https://arxiv.org/pdf/2011.11413
https://arxiv.org/abs/2009.05732
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