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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 

The situation in the EU+EFTA+UK as a 
whole is progressively worsening. Day 
after day, we are progressing towards 
larger A14 and the empirical reproductive 
number remains above 1. This worsening 
is not only due to the evolution of large 
countries such as Spain or France 
(EPG>200), but also by a set of few smaller 
countries in an increasing risk situation 
(EPG>100): Luxembourg (278), Iceland 
(240), Netherlands (156), Hungary (153), 
Malta (138), Austria (121), Belgium (121), 
Denmark (114) and Romania (102). 

As a particular example, we can look at the 
epidemiological evolution in The 
Netherlands. Remember that in the risk 
diagram each point corresponds to a day. 
Dutch diagram shows that, in a week, the 
situation has worsened significantly. 
Within the Netherlands, the situation of 
some regions such as Groningen (347), 
North Holland (259), South Holland (239) 
or Utrecht (173) stands out. It is especially 
worrying when the EPG reaches large 
values in heavily populated and dense 
metropolitan areas such as South Holland 
(3.7 million inhabitants, 1,374 inhabitants / 
km2), where the control of the epidemic is 
very difficult. 

The same thing that is happening in the Netherlands can occur in many countries. It is a critical time, where 
epidemiological surveillance must be stepped up, all possible resources must be used to prevent growth. 
Worsening can be very fast, but improving is costly and slow. 

Highlights 

• Last 7-day average of daily new cases is at the level of 10,000 in Spain and France and around 3,600
in the UK. Czech Republic, Germany, the Netherlands and Italy report lower values (1,800, 1,700,
1,600 and 1,500, respectively).  Globally, UE+EFTA+UK countries present around 38,000 new cases
daily.

• Last data point to a daily number of deaths (average of last 7 days) of around 100 in Spain, 50 in
France, 40 in Romania and 20 in the UK. Globally, last 7 days there have been reported 300 deaths
daily in UE+EFTA+UK countries, on average.

NETHERLANDS 
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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 
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Table of current situation in EU countries. Colour scale is indicated in each legend. 

 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (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). 
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Situation and trends in some European regions1 

Table of current situation in the Netherlands regions. Colour scale is indicated in each legend. 

 

 
Table of current situation in Switzerland regions. Colour scale is indicated in each legend. 

 

 

 

 

 

 

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

 
 

 

 (1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (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). 

 
 

Situation and trends in other countries 

 

 
 

(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (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). 

 
  

Country
Cumulative

cases
Attack rate
 /105 inh.

Cumulative 
deaths

 Mortality 
/105 inh.

Active cases
 (last 14 days)

14-day
attack rate
/105 inh.

ρ7
(1) EPG(2) Biocom-Cov

degree

United States of America 6.804.814 2.055,8 199.509 60,3 528.393 159,6 1,09 173 8
India 5.487.580 405,6 87.882 6,5 1.282.967 94,8 1,00 95 7
Brazil 4.544.629 2.138,1 136.895 64,4 407.108 191,5 1,05 201 9
Russia 1.103.399 756,1 19.418 13,3 77.894 53,4 1,06 57 6
Peru 768.895 2.332,0 31.369 95,1 78.918 239,3 0,96 230 9

Colombia 765.076 1.503,6 24.208 47,6 98.555 193,7 0,98 191 8
Mexico 697.663 541,1 73.493 57,0 63.640 49,4 0,88 44 6

Argentina 622.921 1.378,3 12.909 28,6 151.128 334,4 1,01 339 9
Chile 446.274 2.334,5 12.286 64,3 23.764 124,3 0,97 121 8
Iran 422.140 502,6 24.301 28,9 35.482 42,2 1,21 51 6

Saudi Arabia 329.754 947,2 4.485 12,9 8.927 25,6 0,89 23 4
Pakistan 306.304 138,7 6.420 2,9 7.401 3,4 1,29 4 2
Canada 143.649 380,6 9.217 24,4 11.754 31,1 1,27 40 5
Ecuador 126.419 716,5 11.090 62,9 16.635 94,3 1,00 94 7

Qatar 123.376 4.282,3 210 7,3 3.281 113,9 1,00 113 8
Belarus 75.674 800,8 780 8,3 2.815 29,8 1,11 33 5

Worst Worst Worst Worst Worst Worst >2.0 >150
Best Best Best Best Best Best 0,0 0

Colour scale

Reported data Indexes
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Analysis: On the reduction of the time of quarantine from 14 to 10 days. The effect 
on transmission in schools. 

It is known that the main percentage of infections occurs during the first days of the infection. In the case of 
symptomatic cases of Covid-19, the window of spreading of the disease is short before and after the onset 
of symptoms. Therefore, we can assume that the last days of the infection the probability to infect decreases 
and may be small enough to does not give rise to a big difference if the quarantine are 10 or 14 days2.    

We have performed some preliminary simulations with a characteristic function for the probability of 
infection and we obtained that the changes of cases detected during a scholar year in a sample of thousands 
of schools does not change substantially if the quarantines are 10 or 14 days.  

Stochastic simulations 

For the calculations of the effects of the quarantines we employ the method developed in a previous 
assessment, see report #1263. We follow the same strategy and we have bubble classes inside schools with 
no communication among classes, therefore completely isolated from the rest of the school, however open 
to interactions outside with family or other kids in park.  

We assume constant number of active cases in the region/city in order to keep under control quantity, and 
therefore outside the school we consider Rout=1 for the whole community (i.e., also for kids). If 70% of the 
time the kids are outside the school we can consider that 70% of the time the probability of contagious is 
given by Rout=1. However, inside the school we permit a different probability of transmission, considering 
three different scenarios: 

1) Kids inside the school propagate as in outside the school (𝑅𝑅� = 1). Therefore, they infect in average 1 
person with a probability 70% outside the school and 30% inside. Therefore, inside of the school each 
infected kid produces 0.3 secondary infected kids (this value corresponds to the one obtained by 
Hospital Sant Juan de Déu in summer camps field study4). 

2) Kids inside the school propagate with higher probability inside the school (𝑅𝑅� = 3). Because it is only 
the 30% of the time, it permits in average only a single contagious per kid (0.3*3). 

3) Kids inside the school propagate with much higher probability (𝑅𝑅� = 5). 

In the next figure we show the two compartments where the calculations are done, inside and outside the 
school:  

 

                                                           
2 https://bmjopen.bmj.com/content/bmjopen/10/8/e039652.full.pdf 
3 https://upcommons.upc.edu/handle/2117/328695  
4 https://www.sjdhospitalbarcelona.org/en/kids-corona-study-reveals-low-infection-rate-summer-camps  

Figure 1. Outline of the class and the 
environment. The probability to infect 
somebody inside or outside the school 
depends on the time spent inside and 
outside, respectively. 
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For this particular case, we consider again the statistics for the primary school system in Catalonia: 2300 
schools with 300 students, divided in 15 classes of 20 students.  

Probability of contagion 

The probability of contagion depends on the cycle of the infection. It is high at the beginning of the cycle and 
it decreases with time. Some preliminary estimations for this probability density function are given in the 
article of McAloon et al. (2020)5. According to this paper, there is an important decrease after day 8 of 
infection. We have considered the next curve for the probability density function, which is in accord with the 
one discussed in this paper (figure 2).   

 

 

 

 

 

 

 

 

Figure 2. Probability density 
function and the corresponding 
cumulative probability function 
employed in these simulations. 

 

 

While the cumulative probability after 14 days is close to the 99% of cases, the cumulative probability after 
10 days is around 92% of the cases. The difference is close to the values given in the literature5, although the 
extreme value for the cumulative probability after 10 days may arrive to only 75% in a particular study6.  

Results of the numerical study  

We have systematically studied the system, performing 100 runs for each set of 2,300 schools, where each 
simulation corresponds to a scholar year (250 days). As we have noted, we have kept constant the active 
cases during the simulations, assuming therefore Rout=1. Once a kid is detected because he/she presents 
symptoms (30% of the cases) or because contact tracing from outside the school (40% of the cases), the 
whole class goes to quarantine during 5, 10 or 14 days, depending on the simulation (note that the detected 
kid always stays at home time enough to recover). In figure 3 we show the results for different probability of 
propagation inside the school. 

 

                                                           
5 https://bmjopen.bmj.com/content/bmjopen/10/8/e039652.full.pdf 
6 https://www.medrxiv.org/content/10.1101/2020.06.27.20141002v4   
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Figure 3. Calculation of the number of 
secondary infected kids inside 
classroom of 20 students for different 
values of 𝑅𝑅� inside the classroom 
considering different types of 
quarantines. Respective fraction of 
infected kids with respect to the 
reference case where only the infected 
kid is sent home and the rest does not 
perform any quarantine. 

 

There is a clear decrease in the ratio of secondary cases from 0 days to 10 days on all the values of 𝑅𝑅�. 
However, the decrease is small between 10 and 14 days. If we however keep constant the probability of 
contagious inside the school (𝑅𝑅� = 3) and increase the active cases outside the school, then the number of 
secondary cases increases because of the increase in the entrance of externally infected cases.  

From the numerical simulations, we can also calculate the total number of quarantines, which basically 
depends on the outside incidence. We can obtain, for the highest incidence here considered (200 active cases 
per 100,000 individuals), the closing of 6 classes per school and scholar year, which corresponds to more than 
the 40% of the classes closed once during the scholar year.  

 

Figure 4. Calculation of the number of secondary infected kids inside classroom of 20 students inside the 
classroom for different values of active cases outside the school, considering different types of quarantines. 
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Conclusions  

The results of the numerical studies performed show that the effect of 14 days quarantine is comparable to 
the quarantines of 10 days, assuming the infection probability derived from McAloon et al (2020). There are 
only some appreciate changes between two types of quarantine in case of large values of the probability of 
contagious inside the school. 
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Annex: Tables of results. 

These tables summarize the numerical outcomes of stochastic simulations (each line is the mean of 100 runs). 
Second column corresponds to the total number of kids infected during the scholar year from a total of 
690,000 kids. The third column shows the kids infected outside the school and the fourth one those infected 
inside the class (secondary cases inside the classroom). Once a kid is detected and the quarantine is made 
effective, the number of quarantines per year is shown in last column. Each table corresponds to a 
combination of a mean 𝑅𝑅� (1, 3 or 5) and a 14-day cumulative cases per 100,000 inhabitants, A14 (100, 150 or 
200). 

 

R=1, A14=100 

Quarantine days 
Total number of 
infected kids in 

school 

Kids infected 
outside 

Kids infected inside 
(secondary cases) 

Number of 
quarantines of classes 
(kids*) per school per 

year 

Kid stays in classroom 12530 9250 3280 -- 

Kid goes home 10950 9260 1690 3.21* 

Class go home 5 days 10860 9230 1630 2.95 

Class go home 10 days 10710 9180 1530 2.89 

Class go home 14 days 10700 9180 1520 2.88 

 

R=3, A14=100 

Quarantine days 
Total number of 
infected kids in 

school 

Kids infected 
outside 

Kids infected inside 
(secondary cases) 

Number of 
quarantines of classes 
(kids*) per school per 

year 

Kid stays in classroom 26890 9170 17720 -- 

 Kid goes home 16250 9240 7010 4.79* 
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Class go home 5 days 15310 9190 6120 3.46 

Class go home 10 days 14190 9170 5020 3.22 

Class go home 14 days 14030 9140 4900 3.19 

 

R=5, A14=100 

Quarantine days 
Total number of 
infected kids in 

school 

Kids infected 
outside 

Kids infected inside 
(secondary cases) 

Number of 
quarantines of classes 
(kids*) per school per 

year 

Kid stays in classroom 53910 8980 44930 -- 

Kid goes home 25120 9150 15970 7.43* 

Class go home 5 days 21960 9150 12810 4.15 

Class go home 10 days 18000 9150 8850 3.48 

Class go home 14 days 17540 9110 8430 3.39 

 

R=3, A14=150 

Quarantine days 
Total number of 
infected kids in 

school 

Kids infected 
outside 

Kids infected inside 
(secondary cases) 

Number of 
quarantines of classes 
(kids*) per school per 

year 

Kid stays in classroom    -- 

Kid goes home 24140 13750 10380 7.11* 

Class go home 5 days 22790 13690 9100 5.15 

Class go home 10 days 21050 13640 7410 4.78 

Class go home 14 days 20800 13590 7210 4.72 

 

R=3, A14=200 

Quarantine days 
Total number of 
infected kids in 

school 

Kids infected 
outside 

Kids infected inside 
(secondary cases) 

Number of 
quarantines of classes 
(kids*) per school per 

year 

Kid stays in classroom    -- 

Kid goes home 31830 18240 13590 9.38* 

Class go home 5 days 30000 18130 11880 6.70 

Class go home 10 days 27750 18050 9700 6.30 

Class go home 14 days 27410 17940 9470 6.20 

.  
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Legend: Countries’ reports details 

      

 

 

 

 

 

  

Reported 
cumulative cases 
(blue) and deaths 

(brown), 
together with 

predictions (red) 
 

Incident 
observed cases 

and 
predictions. 

Predictions and 
indicators  

Incident observed 
cases in a 

logarithmic scale, 
with Biocom-Cov 

degree. 

Case fatality 
rate 

Evolution of 
empiric 

reproduction 
number ρ7  

Risk 
diagram Risk diagram of 

last 15 days 
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(1) Analysis and prediction of COVID-19 
for EU+EFTA+UK 
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(2) Analysis and prediction of COVID-19 
for other countries 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)7 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): 

𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)

𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 7) 

where Nnew(t) is the number of new confirmed cases at day t. Then, we calculate a 7-day moving 
average (ρ7) so that noise is reduced and trends become clearer.  

(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 
1 0-0.1 
2 0.1-0.5 
3 0.5-1.25 
4 1.25-2 
5 2-3 
6 3-5 
7 5-8 
8 8-14 
9 >14 

 

                                                           
7 https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases 
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(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model8 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−𝑙𝑙𝑛𝑛 � 𝐾𝐾𝑁𝑁0
�· 𝑛𝑛− 𝑎𝑎·(𝑡𝑡−𝑡𝑡0)

 

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 Covid-
19 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.  

(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. 

(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 
non-survivors9 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 

                                                           
8 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
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 
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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.  
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