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Figura 1: ilustracdo da sensibilidade de previsdes de longo termo com respeito a
incertezas nos parametros e r usando o modelo (1). No cenario 1, tem-se
p=0.7 e r=0.03, cbservando-se 67 dias para a ocorréncia do pico de
individuos infecciosos (curva vermelha cheia) e um total de 266 mil 6bitos
(curva vermelha tracejada). No cenario 2, com [ = 0.8 e r =0.02, os resultados
mudam significativamente (curvas azuis).
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Boa ideia: indicadores de crescimento
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Tirme evolution of weekly reproduction number Bt since 100 cases reported
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Usando modelo SEIR (deterministico):
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Mais possibilidades:
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Hia mais possibilidades!
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Fig. 5: Comparison of the time evolution of Covid-19 in Brazil (since 100 cases reported) as seen
by the indicators defined in (3.3), (3.4), pointing to similar scenarios. In the three cases it
is clear that Brazil has not yet reached a state of control of the epidemic (R; < 1)



Time evolution of Covid-19 in Brazil as seen by indicators with different time span
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Fig. 6: Comparison of the time evolution of Covid-19 in Brazil (since 100 cases reported) as seen
by Ry = I(t+d)/I(t — d) for different values of d, showing similar scenarios. In the three

cases it is clear that Brazil has not yet reached a state of control of the epidemic (R; <1)



YWalues of Rl@] for Covid-19 in Brazil assuming different transmission periods
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Fig. 7: Robustness of REQJ with respect to large uncertainties on the value of transmission time.
Date zero refers to 100 cases reported, that is: 03/13/2020. (As in Fig. 5 and Fig. 6 above,

calculations were based upon official data reported at https://covid.saude.gov.br,)



Typical time evolution of repraduction numbers
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Time evalution of Covid-18 weekly repraduction number Rt in Lombardia (since 100 reported cases)
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Time evolution of 7D reproduction number of Covid-19 in Brazil




Example 1: Time evolution of Co-
vid-19 in Argentina since 03/18/
2020 (t = 0). the date of 97 total
cases reported. Strong containment
measures had begun 3 days earlier
(t = —3) and managed to keep the
number of cases and deaths down
low, with R; decreasing continually
until 05/04/2020 (t = 47). when it
reached a minimum value of 1.08.
Following that, the situation dete-
riorated with Ry increasing to 1.54
on 05/24 /2020 (t = 67), despite the

reinforcement of most intervention
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procedures. Partial relaxation of some of these measures was introduced on 06/01/2020

(t = 75) and. in this new period, R; has remained relatively stable at 1.30 (yellow band),

but tending to slowly increase (present value is 1.32). Bringing the epidemic to a state of

nationwide control (R < 1) still seems far away. This example illustrates the unfortunate

fact that having low numbers of infections does not necessarily mean having the epidemic

under control.
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Exalnple 2. Time evolution of Co- Time evolution of 7D reproduction number of Covid-19 in Brazil
vid-19 in Brazil since 03/13/2020.

the date of 98 total cases reported

(t = 0). With very poor coordina-
tion between the central and local
authorities and with different levels
of Intervention in the various states
of the country, the decreasing of R
after reaching 1.5 by mid-April pro-

ceeded very slowly (green band) due

to the spread of the epidemic and

the emergence of new infection foci. 0 | . L L . L L | .
Relaxation measures began to be im- t {days)

plemented on different dates accord-

ing to the individual regions, but can be traced on average back to 06/01/2020 (t = 80).

Despite the encouraging behavior of R shown in the following fortnight (vellow band),
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Example 3: Time evolution of Co-
vid-19 in France since 02/29/2020
(t = 0), the date of 100 total cases
reported. Containment measures
began relatively late on 03/16/2020
(t = 16). with a strict eight-week
lockdown that reduced the value of
Ry down to 0.81 (green band). Re-
strictions were afterwards relaxed
(vellow band). with FR; stable for
a couple of weeks. when it began
increase. A peak value of 0.99 was
reached on 05/30/2020. followed by
a reduction to 0.89 on 06/08/2020
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Example 4: Time evolution of Co-
vid-19 in Italy since 02/22/2020,
the date of 79 total cases reported
(t = 0). Containment measures
began fifteen days later, with a
strict eight-week national lockdown
imposed on 03/10/2020 (¢t = 17).
The strong intervention. embraced
by the population and maintained
for the whole period, succeeded in
reducing R; continually down to a
safe value of 0.80 on 05/18/2020
(t = 86). when some of the con-

tention rules began being relaxed
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Example 6: Time evolution of Co-
vid-19 in Spain since 03/01/2020,
the date of 84 total cases reported
(t = 0). After containment measures
began on 03/13/2020 (¢t = 12). the
value of i} continually decreased to
0.89 on 05/11/2020 (t = 71). when
restrictions began to be relaxed
(vellow band). A minimum value
of 0.75 was finally reached on
06/07/2020 (t = 98). after which a
slow, steady increase set in towards
the present value of 0.83 (¢t = 115).

in much the same way as Italy.
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Example 8: Time evolution of Co-
vid-19 in the US since 03/02/2020.
the date of 100 total cases reported
(t = 0). After containment measures
began on 03/15/2020 (1 = 13), Ry
successfully decreased continually to
0.97 on 05/15/2020 (¢t = 74). when
restrictions began to be relaxed.
and then slightly down to 0.96 on
05/27/2020 (t = 86), followed by
a slow and steady increase to the
present value of 1.11 (yellow band).
With a poor coordination between

central and local authorities in the

Time evolution of 7D reproduction number of Covid-19 in US
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beginning of the epidemic, the coun-
try suffered a high mortality rate
(0.0388 %) and number of infections
(more than 2.6 million cases report-
ed). As of 06/27/2020. the US have
not succeeded in bringing down the
epidemic under nationwide control.
A second peak ("second wave”) in
the size of the active infected popu-
lation is now clear to happen some-

time in the future, as indicated by

the curve of Iy(t) shown on the right.
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Um resultado final:
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Teorema. FEuristindo os limites
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