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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 

Many EU+EFTA+UK countries are  increasing 
control measures to slow the spread of the 
pandemic.  In  recent  days,  the  empirical 
reproductive  number  of  all  countries  has 
begun to decline (middle figure, blue curve). 
Some  actors  argue  that  the  decrease  in 
temperature  is  the  cause  of  the  strong 
growth we have observed in recent days. It is 
really  important  to  be  able  to  verify  this 
hypothesis. 

When  representing  the  empirical 
reproductive number of countries in front of 
the  present  average  temperature  of  their  
capitals  (figure below,  red dots),  a  relation 
between  temperature  and  speed  of 
propagation  of  the  pandemic  is  not 
observed. The maximum speed  (ρ = 1.90)  is 
currently  observed  in  Ireland,  where  in 
Dublin we have an average  temperature of 
13  ℃.  The  minimum  speed  (ρ  =  0.77) 
corresponds to Estonia, where  in Tallinn we 
find a temperature of 9 ℃. There  is no real 
correlation  between  reproductive  number 
and  temperature.  With  this  timely 
observation,  we  cannot  rule  out  that  the 
decrease  in  temperature  will  imply  an 
increase in the speed of the pandemic, but at 
the  moment  it  is  not  observed,  it  will  be 
necessary  to  monitor  it  over  the  coming 
weeks. 

Probably, the explanation for the growth we 
have  observed  in  different  countries  over 
time  is  simply  a  consequence  of  the 
progressive  growth  of  the  incidence.  This 
growth  has  led  to  a  saturation  of  control 
systems, and at  some point  the  inability  to 
properly track contacts has led to a rapid acceleration in the emergence of new cases. Increased measures 
to reduce infections should reduce the incidence in the coming weeks.   

Highlights 

 The number of countries with a 14‐day cumulative  rate above 100 has  increased up  to 19. From 
them, 10 countries report an A14 greater than 200. 

 If looking at the EPG, which also accounts for the propagation rate, the number of countries with an 
EPG>100 (high risk) is 22. 

 Only Estonia remains at a  ρ7 lower than 1. Therefore, all countries are still in a growing trend (ρ7>1). 



• Czech Rrepublic still presents worriest situation (highest EPG, 848), followed by the Netherlands 
(582), Belgium (508), France (419) and Iceland (385). 

• Countries at highest 14-day cumulative incidence are Czech Republic (578), Belgium (5438), the 
Netherlands (416), France (315) and Spain (293). 

 

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

 

 

Table of current situation in some EU provinces. 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 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 ICUs1. 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 20182),

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.

1 https://github.com/ec-jrc/COVID-19 
2 https://ec.europa.eu/eurostat/databrowser/view/hlth_rs_bds/default/table?lang=en 
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Situation and trends in some European regions3 

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

 

 

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

 

 

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

 
 

Table of current situation in Austria regions. Colour scale is indicated in each legend.  
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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). 
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Analysis: Monitoring the incidence by age group. The importance of accounting for 
the diagnosis effort.  

The age profile of incidence has revealed a very important way to gain insights into the seriousness of an 
epidemiological scenario. On the one hand, the high dependence of complications and fatality rates on age 
has been widely demonstrated. On the other hand, the possible role of primary and secondary schools on 
transmission dynamics is also an important spotlight to be tracked. Both approaches require the need for 
accurate monitoring of the relative incidence in different age groups. We will show here that analysing the 
incidence by age groups can also give key insights into the engines behind a global increase in incidence. 

Non-pharmaceutical interventions implemented by the states have moved from the full lockdown that was 
required in most of them for the control of the first wave to more surgical interventions at the local scale or 
that are directed to specific contexts. Among these interventions, we find the directed mass screenings that 
are typically designed for the diagnostic of asymptomatic infectious people or the prevention of outbreaks 
in vulnerable contexts such as nursing homes. Any of these indispensable measures may strongly bias the 
distribution of incidence among age groups, therefore providing a wrong picture of reality. 

A key variable to assess the diagnosis effort is the positivity, i.e., the percentage of PCR tests that provide a 
positive result. The higher the diagnosis effort, the lower the positivity. World Health Organization fixes a 
threshold of 5 % to ensure a sufficient diagnosis effort. In the context of the analysis of incidence by age 
group, it is essential to know the positivity in each of the age groups, so that specific incidences can be 
corrected by the diagnosis effort and the resultant distribution by age group can be correctly interpreted. 

We have looked at the evolution of incidence by age group in Catalunya, a Spanish autonomous community. 
We have data disaggregated by 10 age groups: 0-9, 10-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80-89 
and 90+. These data have been provided by SISAP, the epidemiological tracking intranet of the primary care 
system by the Catalan Health Institute. For each of the age groups, we have the historical series of the 
following variables for the period 1st March – 9th October:  

• Daily number of PCR tests  
• Daily number of PCR+: 𝑁𝑁𝑗𝑗(𝑡𝑡) 
• Population in each age range: 𝐸𝐸𝑃𝑃𝑃𝑃𝑗𝑗 
• Percentage of positive testes: 𝐸𝐸𝑃𝑃𝑃𝑃𝑗𝑗(𝑡𝑡) 

Let us start showing the evolution of non-corrected incidence by age group (Table 1). We will cumulate cases 
of each month and express them by 100,000 population in each age group (𝐶𝐶𝐶𝐶𝑗𝑗). Note that October 
cumulative incidence only covers a 9-day period (*) and, therefore, it is significantly lower than previous 
months. Nevertheless, it can be compared between age groups in the same period.  

Table 1: Monthly cumulative specific incidence by age group in Catalunya (Spain). (*) Note that October cumulative 
incidence only covers a 9-day period. Colour scale indicate lowest (green) and highest (red) monthly cumulative 
incidences. 

 

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ TOTAL
March 6,4 11,8 181,3 249,0 307,9 442,0 502,3 650,6 793,0 751,5 323,2
April 5,7 19,1 214,6 210,6 233,8 296,1 227,7 211,7 401,5 602,4 202,7
May 16,6 18,7 67,1 65,9 64,6 77,0 50,3 45,8 73,1 114,6 55,3
June 14,4 25,7 55,8 52,1 47,0 40,4 30,1 24,9 26,3 31,8 37,6
July 201,4 216,3 528,6 410,8 310,9 251,6 166,9 122,3 130,4 193,6 277,3
August 327,4 374,6 722,5 526,6 411,0 353,7 267,6 212,1 234,5 245,8 397,1
September 411,5 491,6 606,1 506,2 435,1 384,1 294,5 239,8 264,9 291,7 418,1
October (*) 118,8 216,0 201,3 162,8 144,4 141,1 100,3 83,8 87,7 110,8 145,0
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Last column in Table 1 shows general monthly cumulative incidence in Catalunya. Therefore, we can easily 
compare specific incidence in each group with the Catalan (Table 2). 

 Table 2: Ratio between monthly cumulative specific incidence by age group and monthly cumulative incidence in 
Catalunya (Spain). Colour scale indicate incidences below the mean (green-yellow) and incidences above the mean 
(yellow-red). 

 

Table 2 shows the shift in the cases diagnosed from old people at the beginning of the epidemics towards 
middle-aged young people during the last months. In particular, we observe an apparent predominance of 
incidence in the 20-29 age group during Summer, which could be moving towards younger ranges last month, 
coinciding with the opening of schools and secondary centres. 

Let us now move towards the second important factor, the diagnostic effort. Table 3 shows the relative 
diagnostic effort in each range group, calculated as the ratio of PCR tests in the age group and total PCR in 
Catalunya. 

Table 3: Ratio between monthly number of PCR tests in each age group and total monthly PCR in Catalunya (Spain). 
Colour scale indicates diagnosis effort below the mean (red) and above the mean (green). 

 

As shown by the last table, the diagnostic effort was focused on the older people at the beginning of the 
pandemic. This is in accord with a situation where most of the diagnoses were carried out in hospitals to 
serious symptomatic cases, which typically correspond to that old age ranges. On the other side, last month 
the highest diagnostic effort has focused on children and youth, which is in accord with the politics of mass 
screenings and contact tracing in primary and secondary schools. 

Let us now observe how positivity is affected by the diagnostic effort. The next table shows the percentage 
of positive PCR among performed tests by age group. 

 

 

 

 

 

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ TOTAL
March 0,02 0,04 0,56 0,77 0,95 1,37 1,55 2,01 2,45 2,33 1,00
April 0,03 0,09 1,06 1,04 1,15 1,46 1,12 1,04 1,98 2,97 1,00
May 0,30 0,34 1,21 1,19 1,17 1,39 0,91 0,83 1,32 2,07 1,00
June 0,38 0,68 1,48 1,39 1,25 1,07 0,80 0,66 0,70 0,85 1,00
July 0,73 0,78 1,91 1,48 1,12 0,91 0,60 0,44 0,47 0,70 1,00
August 0,82 0,94 1,82 1,33 1,04 0,89 0,67 0,53 0,59 0,62 1,00
September 0,98 1,18 1,45 1,21 1,04 0,92 0,70 0,57 0,63 0,70 1,00
October 0,82 1,49 1,39 1,12 1,00 0,97 0,69 0,58 0,61 0,76 1,00

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ TOTAL
March 0,13 0,08 0,84 1,11 1,11 1,28 1,27 1,43 1,96 2,10 1,00
April 0,07 0,14 1,17 1,23 1,20 1,39 1,02 0,93 1,62 2,37 1,00
May 0,25 0,32 1,06 1,13 1,14 1,29 1,10 1,09 1,54 1,88 1,00
June 0,46 0,45 0,87 0,93 0,90 1,09 1,28 1,62 1,98 2,12 1,00
July 0,88 0,69 1,33 1,10 0,92 0,91 0,94 1,11 1,38 1,48 1,00
August 0,88 0,84 1,46 1,17 0,95 0,91 0,86 0,88 1,05 1,15 1,00
September 1,51 1,30 1,14 1,00 0,86 0,82 0,77 0,81 0,94 0,95 1,00
October 1,53 2,16 1,00 0,85 0,76 0,71 0,66 0,71 0,81 0,92 1,00
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Table 4: Evolution of positivity by age groups in Catalunya. Colour scale indicates lowest (green) and highest (red) 
positivity values. 

 

We see how the positivity was enormous during the first month when almost one of every two tests provided 
a positive result in old-aged ranges. We also see how positivity decreased with incidence after the initial peak, 
reaching a global minimum of 1.8% in June. From July on, the global positivity has remained between 7% and 
8%. It is remarkable the effort in old-aged ranges during summer months when positivity among >70 years 
old people remained below the WHO threshold of 5%. It is also worth mentioning the recent decrease in 
positivity among children and youth, which has mainly been below this threshold since September. This is a 
direct consequence of the huge increase in diagnostic effort in primary and secondary schools, where all the 
mates in a class with a positive case are always tested and where several directed mass screenings have been 
carried out.  

Finally, we want to propose a homogenized cumulative incidence that combines the cumulative incidence 
with the positivity in each age group. The goal is to obtain a homogenized indicator that is representative of 
the incidence in each age group and that allows for comparison between groups. We will use the 5% 
threshold as a baseline for the homogenization, thus defining the homogenized cumulative incidence as:  

𝐶𝐶𝐶𝐶ℎ𝑜𝑜𝑜𝑜,𝑗𝑗 = 𝐶𝐶𝐶𝐶𝑗𝑗 ·
𝐸𝐸𝑃𝑃𝑃𝑃𝑗𝑗
0.05

 

where 𝐶𝐶𝐶𝐶𝑗𝑗 is the monthly cumulative incidence in the age group j, and 𝐸𝐸𝑃𝑃𝑃𝑃𝑗𝑗 is the corresponding positivity. 
Table 5 shows the results.  

Table 5: Homogenised monthly cumulative incidence by age group, taking 5% as the baseline for the normalization. (*) 
Note that October cumulative incidence only covers a 9-day period. Colour scale indicates absolute highest (red) and 
lowest (green) values of this variable.  

 

This homogenization amplifies the incidence in the first wave and situates recent incidences at lower levels. 
Despite it does not aim to evaluate the real incidence, it does allow for a better description of the epidemic 
dynamics and of the relative incidence in each age group. In order to better assess the comparison between 
age intervals, we calculate the ratio between the homogenized incidence in each age group and the 
homogenized incidence in Catalunya (Table 6). 

 

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ TOTAL
March 5,9% 16,3% 23,8% 24,7% 30,2% 37,1% 45,2% 54,4% 47,8% 41,5% 36,4%
April 3,4% 7,1% 10,2% 9,7% 11,4% 13,1% 14,1% 14,0% 14,6% 14,7% 12,0%
May 2,5% 2,3% 2,5% 2,2% 2,1% 2,3% 1,8% 1,6% 1,9% 2,5% 2,1%
June 1,5% 2,8% 3,1% 2,6% 2,6% 1,9% 1,2% 0,7% 0,7% 0,8% 1,8%
July 6,6% 8,9% 11,5% 10,8% 9,9% 8,0% 5,2% 3,2% 2,8% 3,9% 8,0%
August 7,2% 8,8% 9,9% 9,0% 8,6% 7,7% 6,1% 4,7% 4,4% 4,3% 7,9%
September 4,3% 5,9% 8,6% 8,2% 8,1% 7,5% 6,1% 4,7% 4,5% 5,0% 6,7%
October 3,8% 4,8% 10,1% 9,8% 9,4% 10,0% 7,7% 5,8% 5,5% 6,1% 7,2%

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ TOTAL
March 7,5 38,3 864,2 1228,9 1860,4 3283,4 4538,8 7080,3 7587,9 6233,8 2353,7
April 3,9 26,9 436,9 407,0 533,3 777,0 641,2 590,6 1171,6 1768,6 486,1
May 8,4 8,4 33,9 29,5 27,5 35,9 18,2 14,5 27,5 58,1 23,7
June 4,3 14,4 34,1 26,7 24,6 15,0 7,0 3,5 3,5 5,1 13,6
July 265,3 386,6 1220,8 885,2 614,1 403,9 173,4 78,1 72,9 151,2 445,3
August 470,4 657,8 1424,6 948,1 708,4 544,7 327,3 197,6 205,9 210,0 624,5
September 351,6 578,2 1038,8 826,2 706,1 578,8 359,6 226,9 239,4 294,1 557,8
October (*) 89,4 207,2 405,3 317,9 272,6 283,4 155,1 96,6 96,9 134,1 208,3
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Table 6: Ratio between homogenised monthly cumulative incidence by age group and that of Catalunya. Colour scale 
indicates homogenised incidence below the mean (green) and above the mean (red). 

 

Last table is revealing, since it clearly shows the problematic age intervals in each period in a comparable 
manner. In particular, it reveals the important role of the 20-29 age interval as a driving force of the epidemic 
since June. It also brings to light current situation in Catalunya: incidence among children, youth and old 
people is lower than general incidence in Catalunya, while the range between 20 and 59 years-old provide 
higher contribution to the incidence. This pattern provides a clue for the design of control measures: they 
should be directed to the activities that are commonly associated to this age range. This means that 
measures to reduce contacts and infections should target the mobility and interactions normally related 
with work activities (30-60 years old) and, maybe more strongly, to activities where the 20-29 years old 
population is normally involved (related with social activities and the surroundings of higher education).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+ TOTAL
March 0,00 0,02 0,37 0,52 0,79 1,39 1,93 3,01 3,22 2,65 1,00
April 0,01 0,06 0,90 0,84 1,10 1,60 1,32 1,22 2,41 3,64 1,00
May 0,36 0,36 1,43 1,24 1,16 1,52 0,77 0,61 1,16 2,45 1,00
June 0,31 1,06 2,51 1,97 1,81 1,10 0,51 0,26 0,26 0,37 1,00
July 0,60 0,87 2,74 1,99 1,38 0,91 0,39 0,18 0,16 0,34 1,00
August 0,75 1,05 2,28 1,52 1,13 0,87 0,52 0,32 0,33 0,34 1,00
September 0,63 1,04 1,86 1,48 1,27 1,04 0,64 0,41 0,43 0,53 1,00
October 0,43 0,99 1,95 1,53 1,31 1,36 0,74 0,46 0,47 0,64 1,00
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Legend: Countries’ reports details 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)4 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 after applying a 7-day moving average 
to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed.  

(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 

 

                                                           
4 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 model5 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-survivors6 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 

                                                           
5 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
6 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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