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S = number of susceptibles in a population 
 
I = number of infected in a population 
 
R = number of recovered in a population 

Average 

contacts per 

day per person  

Probability of  

infection due to 

S-I contact 

Inverse of 

recovery time 

The SIR compartmental model 
Original version: Kermack and McKendrick 1927 



Transmission rate Basic reproduction number 

The SIR compartmental model 
Transmission rate and basic reproduction number 



The SEIR modified model 
1) Undetected fraction of infected 

ISTAT 

mortality rate 



The SEIR modified model 
2) Time dependent transmission rate 



The SEIR modified model 
Mobility fitting 



Experimetal results 
Remarks 

1) Fitting parameters need to have an epidemical meaning 
 
 - Initial beta depending on the local mobilility 
 
 - The reporting time: from recovery to second negative test 
 
 
2) Overfitting 



Experimental results 
1) Italian regions 



Experimetal results 
2) Countries 



Experimental results 
3) Hubei 



1. Actual Dataset of I, R and D  

 

2. Deterministic model 

 

3. Demographic changes of the population, stratification for age etc… 

 

4. Spatial homogeneity hypothesis 

 

 

Limitations & Perspectives 
Limitations 



Limitations & Perspectives 
Perspectives 

Lack of historical data due to their outlier nature 

 

 

1) NLP to analyze web traces (BlueDot) for Social control / Warning 

 

 

2) AI techniques for Diagnosis and Treatment 

 

 

3) GNN for spatial distribution 
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