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The SIR g:oﬁ*nlpartmental_ model
Original version: Kermack and McKendrick 1927

S = number of susceptibles in a population
| = number of infected in a population

R = number of recovered in a population
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The SIR cempartmental model
Transmission rate/and basic reproduction number

A Jy; Transmission rate Ry = g Basic reproduction number
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The SEI’RZ/Jmodified modei

1) Undetected fraction of:infected
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The S/E/I"Iz/modified mefdei

2) Time dependent transmission rate
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The S/.E-Iﬁ modified moedel
./ /Mobility fitting 4

f »

100 France 1.00 Germany o Lombardy Piedmont Emilia-Romagna  Veneto Tuscany
0.75 1 0.751 s . .
0.5 1 \ ~
0.501 0.50 NN Y e S
0.25 0.25 1 0.0
Trentino-South Tyrol Lazio Marche Liguria Apulia
0.001— ‘ ; 0.00 - ‘ ‘ 10
26-Feb 12-Mar 27-Mar 25-Feb 11-Mar 26-Mar 10-Apr
Ital Spain %
1.00 y 1.00 T~y d 0.5 1 \ \ . \
Y ~
0.75 1 0.751
0.0
Sardinia Campania Sicil Abruzzo Calabria
0.501 0.501 10 p y
0.25 0.25 1
0.5 S \\ R
0.00 - ; ; 0.00 1~ ; ; Y
25-Feb 11-Mar 26-Mar 10-Apr  26-Feb 12-Mar 27-Mar - I
United Kingdom United States 0.0 — — - -
1.00 1.00 N frolull—Venezm Giulia Basilicata Umbria Aosta Molise
. = -
0.75 1 0.75
0.501 e 0.501 0.5 1 s N "
0.25 0.25 1
0.0 — — —
L L o L L L O o
g8 8 8 g N 8 8 g 3

02-Mar -
17-Mar A
01-Apr
08-Mar -
23-Mar -
07-Apr

0 T T T T T T
27-Feb 13-Mar 28-Mar 26-Feb 12-Mar 27-Mar



Exp€rimetal 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
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L|m|t/tt£’s & Perspeg:tﬁ?es ,

Limitations ¢

, &Y

Actual Dataset of I, R and D

Deterministic model

Demographic changes of the population, stratification for age etc...
Spatial homogeneity hypothesis

Feb 25 (day 5) Mar 3 (day 12) Mar 1o (day 19) Mar 18 (day 27) Mar 25 (day 34) 102
B i AL o

103

Prevalence

10*

10°®



Limitations & Perspectives
Perspectives

Lack of historical data due to their outlier nature

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

2) Al techniques for Diagnosis and Treatment

3) GNN for spatial distribution
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