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Social structure, .
principles of the model. ’

- Agent model (microsimulation)

. The main idea of the model is based on a detailed representation of the socio-demographic structure of the country and
describing the probability of infection from person to person in the appropriate context of meetings.

ﬁ,{{’w « Spatial location of agents (people) on a grid with a resolution of Tkm2Each
rr s agent is assigned to specific contexts permanently or temporarily:

« Contexts are possible places of meeting and transmission of the virus:
ﬁ apartments, workplaces, schools, streets, etc.

. Agent Travel Description:
« daily commuting to school, trains, buses,
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Step |
- synthetic society

Reconstructing population in households: Issue: we have
statistical distributions (usually marginal) or demographic
samples. We want to reconstructthe location of the houses
composition of households by sex and agent number and
size of special MZZ housing units
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Step 2: basic dynamics of the
states of an agent (SEIR type)

Possible states of an agent
Susct ptible

cXposeu
(incubation)

Infec tious Infec tious
non-symn aotomatic sympt rmatic

~spit. lised

Recovered
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Starting point is defined by the SEIR model,
implemented for each agent.

SEIR model is extended by the states related to the
medical treatment and death. There are also two
kinds of the course of iliness (A-sym, symptom)

Probabilities of the transitions between states
depends on age groups.

Infection probability depends of number of infectious
people met in various contexts.

) ) contexts ﬂj
p’ =1-exp(-af,I;, -a 2 B, W)

f — fraction of people not staying at home when infected
a— the relative infectivity of the virus

B— context’s weights

| — current infectivity of the context (as the whole).



Extended state diagram

Sy ptol.atic

M‘—)_> Immunised

k tomatic

% UNIWERSYTET
WARSZAWSKI

p(r-inf | inf(t, var)) Re-infected

Naturally

Vaccinated

7o)
ucm

UNIWERSYTET WARSZAWSKI
Interdyscyplinarne Centrum Modelowania
Matematycznego i Komputerowego
icm.edu.pl

Syr.ptomectic

p(sym| inf(t, var))

p(asym| inf(t, var
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http://drive.google.com/file/d/1gWjFhVeRIfF6BPT8zSk1cI_Ce2u-zVn6/view
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The real sizes of the waves:
cases, hospitalisations

Suma przypadkow w poszczegdlnych falach
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The immunity gain in Poland
during Covid-19 epidemic
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Regional Agreement of the
model forecasts and official
data.

New cases in counties, results of simulation and official data for top-16 counties in RMDS rank.

200

150 4

40 1
30 1
20 A

10 1

150 -

100 A

50 1

0

pabianicki (1008)

zgorzelecki (0225)

nowodworski (2210)

zawiercianski (2416)

% UNIWERSYTET

WARSZAWSKI

RMSD w powiatach (liczone od 2021-09-01)

uc

UNIWERSYTET WARSZAWSKI

Interdyscyplinarne Centrum Modelowania
Matematycznego i Komputerowego

icm.edu.pl

— data(avg7)
— mo:de|(avg7) 40
20 1
0 -
tédzki wschodni (1006) gryficki (3205) Iwéwecki (0212) kozienicki (1407)
: - 80 1 . 100 X
60 75 4
40 50 4
20 251
0 01

grudziadzki (0406)

mogilenski (0409)

malborski (2209)

zyrardowski (1438)

gréjecki (1406)

lubanski (0210)

wabrzeski (0417)

stawienski (3213)

80 40 4

75
60 4 304
401 204 50 1
20 1 10 4 25 4
01 0 01

x“ 0"

RS 011 o”ﬂ 0”0 e’ﬂ' NENES 013

2

A0,
01} 01_’1' 0'1_'1- 01_1 011 2 01_’5 013

x“»

-, o
AT 0’9 01" o’f" df‘ AEINEL s'f’

2

x“ o,

0
20T 0’11 o’f" q’ﬂ o’ﬂ' S cf’ c’f’

Py

50

L 40

- 30

20

10



2 %} UNIWERSYTET WARSZAWSKI
SN £ '] Interdyscyplinarne Centrum Modelowania
UNIWERSYTET Ic Matematycznego i Komputerowego

g WARSZAWSKI ‘ icm.edu.pl

Example of the forecast:

The main factor differentiating the scenario is the degree of cross-immunity
new variant to BA[1-5]. Other parameters, i.e. date of sowing or infectivity, are less important.
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and collaborations —

The ICM UW epidemiological model team has played an important advisory and expert role for many government and medical bodies
since the beginning of the pandemic. Many bodies in which we participate include professors and directors of clinics, institutes and
medical academies from all over Poland, who greatly appreciate the work of the ICM UW Team and use our analyses.

We are part of: International cooperation:

Council for Covid 19 at the Prime Minister ECDC European Center for Disease Control and

P tion, EU
Council for Monitoring and Forecasting the Covid 19 revention

Epidemic at the Minister of Health Institute for Health Metrics and Evaluation, University of
Washington

Our analyzes are also used by:
OptimAgent German

Strategic Analysis Center of the Chancellery of the P 0 y

Prime Minister Publishing and scientific activity

Government Security Center A lot of interviews and media releases in the

andemic years.
National Institute of Hygiene NIZP P icy

Joint publications with foreign partners (e.g. Nature

Medical Research Agency Communications, 2021, eLife 2022 and others)

Chief Sanitary Inspector Own research and publications
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Thank you.



