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Foreword
The present report aims to provide a comprehensive picture of the pandemic situation of COVID‐19 in the
EU countries, and to be able to foresee the situation in the next coming days. We provide some figures and
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related
with the pandemic.
As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of
the quality of control measures made in each state and a short-term prediction of trends. Note, however,
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14
days later.
We show an individual report with 8 graphs and a summary table with the main indicators for different
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more
than 100 confirmed cases and a current load over 200 cases.
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Situation and highlights
Global situation
We observe that from March 1, 2020 the
number of world new daily cases was
gradually increasing until mid-November
2020. At that point, growth slowed, but
then resumed until around 21 / 12/2020.
On the right, we see for the first time a
significant decrease in world cases at that
point. In just 6 days, the number of new
cases per day dropped around 100,000.
Unfortunately, growth started strongly
again around January 10, 2021. That day,
world health authorities detected 737,000
new cases. This is the absolute maximum
ever reached. On the one hand, it is
positively surprising that we have the
capacity to diagnose almost ¾ million cases
in a single day, on the other hand it is
horrifying that so many people may be
getting sick at the same time.
Luckily, from that peak we see the biggest
sharpest decline so far. On February 1st, the
world diagnosed about 500,000 cases a
day. We have reduced the number of new
cases daily by 30%. The largest and longest
descent ever detected. Daily cases have a
good descending record for more than
twenty straight days. From January 10 to
February 1 worldwide, the number of new
daily cases has decreased by 236,000. The
main actor responsible for this decrease is
the USA. During this three weeks, USA state
authorities detected around 110,000 less
new daily cases. One could call that the
Biden effect.
The decrease in EU+EFTA+UK is also
significant. In this period there have been a
drop of around 60,000 new daily cases.
Right now, both USA and EU+EFTA+UK
represent 29% of the new cases in the world
each one, for a total of roughly 57%
together. Brazil represents 10% of total
cases while India, which had reached almost 100,000 new cases daily, is currently at only about 12500 new
cases (3%). The improvement can be explained in part by the effect of vaccination campaigns. We need to
be able to maintain this decline over time, it’s a global challenge. In the EU + EFTA + UK area, the situation in
Latvia is worrying, with 43 new cases per day for 100.000 inhab. and growing, as the Czech Republic with 65
new cases daily for 100.000 inhab. and also increasing. Both Portugal (101) and Spain (65) are improving.
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Highlights
•
•

•

Portugal and Spain are entering the first days of sustained decrease (ρ7≈0.8-0.9) and Spain (ρ7≈0.9).
Only 7 countries remain at an A14 above 500 per 105 inhabitants: Portugal (1560), Czech Republic
(896), Spain (846), Slovenia (816), Latvia (575), UK (539) and Estonia (537). Among them, Czech
Republic, Slovenia, Latvia and Estonia show an ρ7≈1, so, they seem to be stabilized at these values.
Lowest risk is seen in Norway (EPG=72), Finland (95) and Denmark (99).

Situation and trends per country
Maps of current situation in EU countries. Colour scale is indicated in each legend.
•
•
•
•

Cumulative incidence: total number of reported cases per 100,000 inhabitants
A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases)
ρ7: Empiric reproduction number
EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7 )
Cumulative incidence

A14

ρ7

EPG
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Tables of current situation in EU countries. Colour scale is indicated in each legend.
Incidence, mortality and epidemiological indexes.

Table of current situation in some EU provinces. Colour scale is indicated in each legend.

ρ7 is the empiric reproduction number. (2) EPG stands for Effective Growth Potential, which is the
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number).
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808).
(1)
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Situation of hospitalisations and ICUs in some EU countries. The analysis is done for those countries that
report a historical series with current (active) number of patients in hospitals and ICUs 1. We provide:
•
•
•
•
•

Current active hospitalisations and patients in ICU per 100,000 inhabitants.
Current absolute number of active hospitalisations and patients in ICU.
Rate of occupation of curative care hospital beds by Covid-19 patients (data from Eurostat 2018 2),
only for hospitalisations.
Current rate of occupation with regards to the maximum Covid-19 occupation reached in this
pandemic.
Weekly increase in Covid-19 patients in hospitals and ICUs.

Vaccination rates in some EU countries3.

1 https://github.com/ec-jrc/COVID-19
2 https://ec.europa.eu/eurostat/databrowser/view/hlth_rs_bds/default/table?lang=en
3 https://github.com/owid/covid-19-data/tree/master/public/data/vaccinations
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Evolution of of active ICUs in some EU countries.
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Situation and trends in some European regions3
Table of current situation in Italy by region. Colour scale is indicated in each legend.

Table of current situation in Sweden by region. Colour scale is indicated in each legend.

3

https://github.com/ec-jrc/COVID-19/tree/master/data-by-region
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Table of current situation in Belgium by region. Colour scale is indicated in each legend.

Situation and trends in other countries

ρ7 is the empiric reproduction number. (2) EPG stands for Effective Growth Potential, which is the
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number).
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808).

(1)
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Analysis: On the computation of infectious people in public and semi-public
gatherings. Is the 7-day incidence (A7) or 14-day incidence (A14) the proper surrogate
to obtain infectious people? (I)
Public operators, theater producers and a long list of sectors would like to know the chances that in any given
setting, such a movie theater or a concert, an infectious person is present. If the probability is very low, the
event can be advertised as much safer than if it is not. Distance, masks and good ventilation, in case of
interiors, are always necessary, but a low probability of having someone infected gives a plus of security.
The probability of having an infectious person out of a population/gathering of N can be easily computed
from the probability of having one person infected at any given day. This is, if we know the probability of
having one infectious person any given day, the probability of having 1 case out of N people can be obtained
from the binomial distribution. This is, having 1 case out of 𝑁𝑁 when the probability of each one is 𝑝𝑝, is the
same as obtaining one case with 𝑝𝑝 and then (𝑁𝑁 − 1) with (1 − 𝑝𝑝). Having 0 cases out of N is achieved by
obtaining (1 − 𝑝𝑝) for 𝑁𝑁 times, or (1 − 𝑝𝑝)𝑁𝑁 . Having 2, 3, 4 or more cases out of N can be equally computed.
If we define the probability of having 𝑘𝑘 cases out of 𝑁𝑁, i.e. 𝑃𝑃(𝐾𝐾), we have:
𝑃𝑃(𝐾𝐾) = 𝐵𝐵(𝑥𝑥 = 𝐾𝐾, 𝑝𝑝, 𝑁𝑁)

where 𝐵𝐵 is the binomial distribution with individual probability 𝑝𝑝 and 𝑁𝑁 trials.
Framework of the question

It is good to recall here the different parameters that influence the probability that a person is infectious and
present in a gathering:
•

First, and foremost, the number of cases in a given region. The more cases there are, the higher the
probability. In an area with very low real incidence, the probability is very low. However, the number
of people detected with the disease is not the total amount of people infected. So, the calculation is
not straightforward.

•

Second, the number of real people infected depends on the ability to test and trace cases. This is,
two regions with the same detected incidence can have very different probability if one region is able
to detect and quarantine a lot and the other is not. The region with high detection will have a real
incidence lower than the low detection region while both have the same measured incidence.

•

Third, the level of quarantine compliance, both in symptomatic and asymptomatic cases. While very
severe forms of the disease are naturally quarantined since they need hospitalization or heavy home
monitoring, mild cases might or might not quarantine. More importantly, close contacts of cases
which are with pre-symptomatic or completely asymptomatic may follow the quarantine guidelines
or not. The ratio of people who quarantine is a key number. The more people quarantine, the lower
the probability to find an infected person in a given gathering.

•

Finally, the properties of the infection process are also relevant. Whether asymptomatic people are
able to infect others as symptomatic people do or not affects the number of infectious people in a
given gathering. The number of days before symptoms when infection is also key. This is especially
important, given that mild cases of the disease might be detected in the doctor’s office, but presymptomatic cases are difficult to detect unless a robust test and trace system is in place.

People who can infect in public gatherings
With all this in mind, we can classify infectious people that can be present in a semi-public or public space in
7 groups (Figure 1):
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a) Asymptomatic people not detected by test and trace (AIND)
b) Asymptomatic people detected who do not quarantine (AINQ)
c) Pre-symptomatic people eventually having mild symptoms not detected by test and trace before the
onset of symptoms (PSND)
d) Pre-symptomatic people, eventually having with mild symptoms, detected by test and trace before
the onset of symptoms who do not quarantine (PSNQ)
e) Mild symptomatic people who do not attend the doctor and are not detected even with symptoms
(SND)
f)

Mild symptomatic people who do attend the doctor, are detected but do not quarantine (SNQ)

g) Severe symptomatic cases not detected during pre-symtomatic phase (SSND)
h) Severe symptomatic cases detected during pre-symtomatic phase who do not quarantine while
asymptomatic (SSNQ)
We consider that all severe cases of the disease with symptoms are detected and properly quarantine, given
the medical support required.

Figure 1. Overview of the different types of infectious people according to symptomatology, detection
and quarantines. In the right, red bars indicate an estimation of the time during which they are
transmitting the disease among population (see methods).

How to compute each one of these groups and how to obtain he full probability is explained in the
methodology below. Each group is associated an effective number of active days, and the real number cases
is inferred from the number of detected cases. Instead of the full method, different simple short-cut analyses
are often used. We proceed to describe them
Simple surrogate analysis
A typical short and fast way to estimate the number of people has been to use the 7-day incidence (A7) as a
proxy for the probability to be infected. Using these numbers of detected people is actually indirectly related
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with those that really infect other people. Most of them have been indeed detected. If all of them quarantine,
for example, the number of people infected should be smaller.
However, this calculation is simple and straightforward. If in a given region we have a given A7 and we
consider that each one of them is infectious, the individual probability could be estimated as the A7 per
person:
𝑝𝑝 =

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 7 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝑝𝑝 =

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 14 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃

(Eq. 1)

Other approximations consider that the number of infected people is actually higher and that the people
detected during 14 days, A14 gives, you the proper probability. In this scenario:
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃

(Eq. 2)

Both numbers give probability with a typical difference of factor 2.
Partial conclusions
From the analysis of the methodology we can see that the final number of infectious people in a given
semipublic space or gathering is highly dependent on key numbers like the level of quarantine and the level
of test and trace of any particular region. So, unless we know this data or, at least, an estimation of how
good the quarantine is and how good the test and trace procedure is, we cannot blindly use A7 or A14 to
obtain the proper parameters
We insist again, for different quarantine and detection levels, the value of the probability of having an
infectious person on any given day 𝒑𝒑 changes dramatically. We cannot use A7 or A14 as a default.

In the next assessment we would provide a useful relation between the level of detection and quarantine
and the best indicator to obtain the probability per person of being able to infect others any given day in a
public space.
Full methodology
Next, we provide the methodology to compute the individual probability of being infectious. To do this we
need to perform three key calculations:
1) From the detected incidence obtain the real number of infected people per day using the estimated
fraction of detected cases and the relevance of the test and trace procedure
2) Once the real incidence is known, establish how many asymptomatic, pre-symptomatic and
symptomatic cases can infect from the quarantine level of any given region. We obtain AIND, AINQ,
PSND, PSNQ, SND, SNQ, SSND, SSNQ.
3) From those, compute how many effective days they can infect others. This is, multiply by the number
of days each group can infect others.
We proceed to show how to do each step
STEP 1 Real incidence parameters to obtain the real incidence
In order to obtain the real incidence from the measured incidence we are going to use A10 to obtain the
number of cases per day in a typical moment in time. We take the 10 days incidence, since it is similar to the
time scale of infection. We obtain the detected number of cases per day, DCD
𝐷𝐷𝐷𝐷𝐷𝐷 =

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡ℎ𝑒𝑒 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 10 𝑑𝑑𝑑𝑑𝑑𝑑
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These number of cases are composed of the people detected during test and tracing before becoming
symptomatic plus the number of mild cases detected in the doctor’s office plus the severe symptomatic cases
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detected once symptoms set in. So as to follow with the discussion we need to set the relative relation
between asymptomatic, mild symptomatic and severe symptomatic. We do know that hospitalization levels
from total cases are around 5-10%. We also know that, when detection was done around hospitals, European
countries detected around 10% of cases. Given that some severe cases can be treated from home with proper
monitoring, the number of severe cases can be stablished around 20 %. So, we set the fraction of severe
cases as 𝐹𝐹𝐹𝐹𝐹𝐹 = 0.2.

More controversial is to know the number of fully asymptomatic cases. We will take the results of the latest
metanalysis we consider reliable 1 that sets this number at 20%. So, we set the fraction of asymptomatic cases
at 𝐹𝐹𝐴𝐴𝐶𝐶 = 0.2. As a consequence, 60% of the cases are considered mild, so 𝐹𝐹𝐹𝐹𝐹𝐹 = 0.6.

Once these numbers are known, we need to key parameters for the level of epidemiological surveillance in
a given area. First, how many of the mild cases go to see a doctor and are indeed detected. And second, what
is the penetration ability of the test and trace system. We will call the fraction of mild cases being detected
𝐹𝐹𝐹𝐹, and the ability of the test and trace program to detect non-symptomatic 𝑇𝑇𝑇𝑇. We will consider that test
and trace ability capabilities detect equally any of the non-symptomatic cases. So, it detects 𝑇𝑇𝑇𝑇 fraction of
both asymptomatic and pre-symptomatic cases. It is clear from this that 𝐹𝐹𝐹𝐹 > 𝑇𝑇𝑇𝑇, since the fraction of
people detected with mild symptoms are all the pre-symptomatic plus those detected with symptoms. From
these numbers we know that:
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 =
= 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
+ 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑐𝑐𝑐𝑐𝑠𝑠𝑒𝑒𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
+ 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑏𝑏𝑏𝑏 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡.

In formula, calling 𝑅𝑅𝑅𝑅 the real number of cases per day, we have:

𝐷𝐷𝐷𝐷𝐷𝐷 = 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑅𝑅𝑅𝑅 + 𝐹𝐹𝐹𝐹 · 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑅𝑅𝑅𝑅 + 𝑇𝑇𝑇𝑇 · 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑁𝑁𝑁𝑁

We can obtain real number of cases each day, 𝑅𝑅𝑅𝑅:
𝑅𝑅𝑅𝑅 =

𝐷𝐷𝐷𝐷𝐷𝐷
𝐹𝐹𝐹𝐹𝐹𝐹 + 𝐹𝐹𝐹𝐹 · 𝐹𝐹𝐹𝐹𝐹𝐹 + 𝑇𝑇𝑇𝑇 · 𝐹𝐹𝐹𝐹𝐹𝐹

STEP2: Computation of people that can infect

As we have explained earlier, the number of people that can infect others are either not detected, or
detected but not in quarantine. We thus need two key number to make this computation.
•
•

Fraction of mild symptomatic people that do quarantine (with symptoms): 𝑄𝑄𝑄𝑄
Fraction of the people without symptoms that quarantine: 𝑄𝑄𝐴𝐴

We will consider that both asymptomatic, and pre-symptomatic of any type (sever or mild) have the same
probability to quarantine. This is, we consider no biased in the quarantine process if someone does not have
symptoms. This is not necessarily the case since older people may quarantine at higher rate than young
people, and age is associated with the presence of symptoms. Introducing different quarantine levels for
each group could be perfectly done but we think the differences will be minimal.
We can now stablish each one of the subgroups that can infect other people:
a) Asymptomatic people not detected by test and trace (AIND) = Fraction of the cases asymptomatic
(FAC·NR) which are not detected (1-TD). This is: 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑁𝑁𝑁𝑁 · (1 − 𝑇𝑇𝑇𝑇)
1

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003346
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b) Asymptomatic people detected by test and trace who do not quarantine (AINQ) = Fraction of the
cases asymptomatic (FAC·NR) which are not detected (TD) but do not quarantine (1-QA). This is:
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑁𝑁𝑁𝑁 · 𝑇𝑇𝑇𝑇 · (1 − 𝑄𝑄𝑄𝑄).

c) Pre-symptomatic people eventually having mild symptoms detected by test and trace before the
onset of symptoms who do not quarantine (PSNQ) = Fraction of mild symptomatic cases (FMC·NR)
that are detected in test and trace (TD) but do not quarantine (1-QA). This is: 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑁𝑁𝑁𝑁 ·
𝑇𝑇𝑇𝑇 · (1 − 𝑄𝑄𝑄𝑄).

d) Pre-symptomatic people eventually having mild symptoms not detected by test and trace but
detected with symptoms (PSND) = Fraction of mild symptomatic cases (FMC·NR) that are not
detected in test and trace but detected with symptoms (FD-TD) and quarantine with symptoms (QS).
This is: 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑁𝑁𝑁𝑁 · (𝐹𝐹𝐹𝐹 − 𝑇𝑇𝑇𝑇) · 𝑄𝑄𝑄𝑄.

e) Mild symptomatic people not detected on symptoms (SND) = Mild symptomatic cases (FMC·RN) who
are not detected (1-FD). This is: 𝑆𝑆𝑆𝑆𝑆𝑆 = (1 − 𝐹𝐹𝐹𝐹) · 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑅𝑅𝑅𝑅.

f)

Mild symptomatic people detected but do not quarantine (SNQ) = Mild symptomatic cases (FMC·RN)
who are detected at symptoms (FD-TD) but do not quarantine (1-QS). This is: 𝑆𝑆𝑆𝑆𝑆𝑆 = (1 − 𝑄𝑄𝑄𝑄) ·
(𝐹𝐹𝐹𝐹 − 𝑇𝑇𝑇𝑇) · 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑅𝑅𝑅𝑅.

g) Severe symptomatic cases not detected during pre-symptomatic phase (SSND) = Fraction of sever
cases (FSC·RN) who are not detected pre-symptomatic (1-TD). This is: 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = (1 − 𝑇𝑇𝑇𝑇) · 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑅𝑅𝑅𝑅.

h) Severe symptomatic cases detected during pre-symptomatic phase who do not quarantine (SSNQ) =
Fraction of sever cases (FSC·RN) who are detected pre-symptomatic (TD) but do not quarantine (1QA). This is: 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = (1 − 𝑄𝑄𝑄𝑄) · 𝑇𝑇𝑇𝑇 · 𝐹𝐹𝐹𝐹𝐹𝐹 · 𝑅𝑅𝑅𝑅.

So, we have now identified all the people that can infect. We now have to associate a number of days of
infection to each one of these cases.
STEP3: Obtain the probability p from the effective number of infectious days per group

Once we have computed each the number of each infectious group we have to stablish how many days each
group can infect. For example, the first two groups of asymptomatic infect the same number of days. This is,
they infect the number of days 𝐷𝐷𝐷𝐷 that an asymptomatic person can infect. There is an important discussion
regarding the ability to infect of asymptomatic patients. Some investigations imply that they cannot infect
most of the time (𝐷𝐷𝐷𝐷 = 0 − 1 𝑑𝑑𝑑𝑑𝑑𝑑), except maybe for a short period of time. Other might claim that its
ability to infect other is similar to those symptomatic (𝐷𝐷𝐷𝐷 = 7 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑). On the other hand, the ability of presymptomatic people to infect other is well-stablished at around 𝐷𝐷𝐷𝐷 = 2 − 3 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 before the onset of
symptoms. And once symptomatic, the ability of infect others decays with time, being almost zero 14 days
after symptoms. Most countries stablish a 𝐷𝐷𝐷𝐷 = 10 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 quarantine. Probably, the number of days where
a symptomatic can infect with a maximum virus load is less than a week. But given that there is potential
after 10 days, we will use a 10-day window as a good average.
We showed in Figure 1 how the different days are assigned to each group. From that it is straightforward to
compute the probability 𝑝𝑝:
So:

𝑝𝑝 = [(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴) · 𝐷𝐷𝐷𝐷 + (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑆𝑆 + 𝑆𝑆𝑆𝑆𝑆𝑆) · 𝐷𝐷𝐷𝐷 + (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑆𝑆 + 𝑆𝑆𝑆𝑆𝑆𝑆) · 𝐷𝐷𝐷𝐷
+ (𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) ∗ 𝐷𝐷𝐷𝐷]/𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑝𝑝 = [(𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴) · 𝐷𝐷𝐷𝐷 + (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑆𝑆 + 𝑆𝑆𝑆𝑆𝑆𝑆) · (𝐷𝐷𝐷𝐷 + 𝐷𝐷𝐷𝐷) + (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)
· 𝐷𝐷𝐷𝐷]/𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
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Methods
(1) Data source
Data are daily obtained from European Centre for Disease Prevention and Control (ECDC) 2 and country official
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new
cases, total deaths, total new deaths. It must be considered that the report is always providing data from
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.

(2) Data processing and plotting
Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a
whole:
 Number of cumulative confirmed cases
 Number of reported new cases
 Number of cumulative deaths
Then, two indicators are calculated and plotted, too:
 Case fatality rate: number of cumulative deaths divided by the number of cumulative confirmed
cases, and reported as a percentage; it is an indirect indicator of the diagnostic level.
 ρ: this variable is related with the reproduction number, i.e., with the number of new infections
caused by a single case. It is evaluated as follows for the day before last report (t-1):
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 2)
𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 7)
where Nnew(t) is the number of new confirmed cases at day t after applying a 7-day moving average
to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed. Updated
methodology to account for weekend effect is discussed and explained in reports #152 3 and #154 4.

(3) Classification of countries according to their epidemic level: the scale Biocom-Cov
Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as
follows:
Pandemic degree

Daily new incident
cases per 105 inh.
0
0-0.1
0.1-0.5
0.5-1.25
1.25-2
2-3
3-5
5-8
8-14

0
1
2
3
4
5
6
7
8

https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://upcommons.upc.edu/handle/2117/331959
4
https://upcommons.upc.edu/handle/2117/332347
2
3
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(4) Fitting a mathematical model to data
Previous studies have shown that Gompertz model 5 correctly describes the Covid-19 epidemic in all analysed
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost.
Gompertz model is described by the equation:
𝑁𝑁(𝑡𝑡) = 𝐾𝐾 𝑒𝑒

𝐾𝐾
−𝑙𝑙𝑙𝑙� �· 𝑒𝑒 − 𝑎𝑎·(𝑡𝑡−𝑡𝑡0 )
𝑁𝑁0

where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated
cases the day at day t0. The model has two parameters:
 a is the velocity at which specific spreading rate is slowing down;
 K is the expected final number of cumulated cases at the end of the epidemic.
This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases.
Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted
parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K cannot
be correctly evaluated. In fact, at this stage the most relevant parameter is a.
It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed
dynamics in an objective and standard manner and predicting short-term tendencies.
The model and its results on predictions in European countries during the first wave has been published in
Plos Computational Biology 6.

(5) Using the model for predicting short-term tendencies
The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99%
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well
captured by the model. Updated methodology to account for weekend effect is explained in report #155 7.

(6) Estimating non-diagnosed cases
Lethality of Covid-19 has been estimated at around 1% for Republic of Korea and the Diamond Princess cruise.
Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for nonMadden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176.
Català et al, 2020, Plos Comput Biol 16(12): e1008431, https://doi.org/10.1371/journal.pcbi.1008431
7
https://upcommons.upc.edu/handle/2117/332350
5
6
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survivors 8 in a retrospective study in Wuhan. These data allow for an estimation of total number of cases,
considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days before.
This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly due to
the incidence at the country from which they were imported. We establish a threshold of 50 reported cases
before starting this estimation.
Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then,
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed
between 18 and 19 days before each one.
Full methodology and results have been published in Plos One 9.

Zhou et al., 2020. Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. The Lancet; March 9, doi: 10.1016/S0140-6736(20)30566-3
9
Català et al, PLoS ONE 16(1): e0243701, 2021. https://doi.org/10.1371/journal.pone.0243701
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