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Criteria for epidemic outbreaks---objective eradication of infection
Ry >1
Ry <1

Not necessary for mitigation: behavioral and economic objectives:

is it possible a similar guideline?
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Optimal NPl must:
minimize application period (economic, societal costs)
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Optimal admissible is «™ (.S(¢), I(f)) required at time t (now) to:
minimize intervention period.
maximum (desired) prevalence is not exceeded in future

Optimal depends on state of system R
Aim is mitigation



Safe zone A: largest set in state space such that for any given time t; (S(t1),I(t;))€ A, we can put
u = 0, andstill have I(t) < I,,4, forallt > t;

A={(51):1<Pg(5)}

Imax> for < %

Or(S) =
r(S) I + % (10g RS +1—RS), otherwise.

Want: to steer (Sy, Iy) into A in minimal time keeping I < I,

An optimal intervention exists if and only if (Sy, Iy) satisfies Iy < ®g_(Sp).
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u* (S, 1) = < 1—%, for I = &g (S) and S* < S < R 1,
| Umax; otherwise.

Controlled reproduction number

R. < 1, eradication

R.=(1- R
¢ = (1 = Umax)Ro R, > 1, mitigation still feasible

Maximum reduction that admissible interventions can achieve



For So = 1, NPl exist, I(t) < Lygy:
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Scenarios:

* Interventions until I,,,,, is reached
e Early interventions

* Ineffective interventions

In general (case R, > 1):

no intervention

maximum strength interventions
gradual decrease of interventions
maximum intervention to safe zone
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Behaviour and infectious diseases

Human behavior underutilized in epidemiology
before CoVID

Data scarcity
Underdeveloped computational technologies.

Behavioral dynamics during pandemic
» Social distancing.
» Mask wearing.
» Vaccine hesitancy.

Research and data for models and simulations.

Need: computational models, artificial intelligence
and machine learning techniques that bridge human
behavior knowledge and traditional epidemiological
theory and models.

Role of heterogeneity

Static unweighted networks
Weighted dynamic networks

Waning immunity on network models

Approximation of epidemic processes on
networks

Effect of network properties
Networks and data
Design network-based interventions

Epidemics
Volume 10, March 2015, Pages iii-iv

Challenges in Modelling Infectious Disease
Dynamics: Preface
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