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Motivation

● After five years we can look back, can’t we?
● Posing question rather than giving answers
● Preparedness for coming pandemics
● The war on virus
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Data source

Mostly the “Our World in Data” site of the University of Oxford
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The first wave
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The first wave (mortality)

● In the spring of 2020 several countries suffered (strong) mortality peaks, 
● Others didn’t
● synchronization of peaks seemed independent of geographical distance
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first wave
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first wave
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First wave

In January 2020, the World Health Organization introduced a disease code 
specific for COVID-19

Some countries did use this codification since the early stages of the pandemic, 
others lagged behind

In some countries, COVID-19 cases were paid more than other respiratory 
diseases, the hospital administration was rewarded for using the COVID-19 
disease code
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Propagation of the virus in Europe in 2020
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Propagation of the virus in Europe in 2020

We have considered the mortality in European countries

We correlate similarity measures among mortality time series with distances 
among country capital cities

The idea is that more distant countries should be less similar
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significance of each country when trying to predict deaths in other 
countries by Linear regression
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significance of each country when trying to predict deaths in other countries by 
random forest regression
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dynamic time warping distances among death time series



Propagation of the virus in Europe in 202

● Pearson’s Correlation Coefficients found against geographical distance:
○ DTW distance   r ≈  -0.60
○ Random Forest regression importance r ≈ -0.50
○ Linear regression importance r ≈ -0.35

● Conclussion: there is no influence of geographical distance on the similarity of 
the death time series

● Is there any viral diffusion process?
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Clustering of countries
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Clustering of countries

● We compute the Dynamic Time Warping (DTW) similarity among the main 
epidemiological variables of countries

○ death time series
○ stringency index
○ vaccination
○ we select countries with the highest relative accumulative death toll

● We carry out hierarchical clustering of DTW distances
● we  find relevant clusters of countries with similar policies and results
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death time series of selected countries
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stringency index time series of selected countries
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vaccine doses time series of selected countries
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The case of USA
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The case of USA
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The case of Japan
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The case of Israel
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The case of Israel

● Israel was the showcase of Pfizer-Biontech vaccine
● Israel was in the forefront of non-pharmaceutical measures
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The case of israel
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The origins of the virus

43



The origin of the virus

https://www.nature.com/articles/s41586-020-2008-3

sample size
n=1 
analysis based on a 
sample of 
pulmonary tissue of 
a person with 
Pneumonia
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The origin of the virus

https://www.youtube.com/watch?v=EMMsdAanAJM

the sample biological 
material is the basis for 
a sequencing process, 
whose critical 
component is a software 
looking for the most 
likely sequence similar 
to a given pattern: i.e. 
SARS-COV-1
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The origin of the virus
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Some uncertainties and errors in the 
process



The origin of the virus

Two sequencing softwares were applied to find the “most likely” sequence similar 
to SARS-COV-1

the chosen one
47



The origin of the virus

The sequence published in Nature has never been replicated by any researcher in 
the world

More than 6 M variants 

It has been corrected in the GISAID (https://gisaid.org/) repository
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https://gisaid.org/


The origin of the virus
https://www.nature.com/articles/s41579-020-00459-7
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The next pandemic
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The next pandemic
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The next pandemic
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The next pandemic
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The next pandemic
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