Covid19 impact on
Internet use

Paper #4

This is the final Tech4i2 paper examining the impact of
Covid19 on internet infrastructure in Europe and North
America. This paper provides innovative statistical
insights explaining why changes have been observed and
the extent to which change has been related to Covid19.
A new element of research that is reported for the first time is the investigation of access speeds to
leading web sites from more than 2,000 locations in Europe. Research reveals much slower access speeds
in peripheral locations in Europe.
This paper starts with five key observations from our research that will be useful to policymakers,
regulators and those developing internet infrastructure. The first two observations will be useful to those
dealing with easing lockdowns and those dealing with Covid19 or other pandemics in the future.
Observation 1. Advantages of early lockdown
Our first paper recorded dates when lockdown took place in different European countries. Analysis of the impact
of early lockdowns (where there were low numbers of Covid19 deaths) shows a strong statistically relationship (R2
= 0.75) between early lockdowns and subsequent Covid19 death rates. 45.8% of variance in Covid19 death rates
31 days after lockdown was explained by the number of Covid19 deaths reported at lockdown. Early lockdowns
saved lives.
Utilising the equation generated by analysis of 27 countries we forecast what might have happened if lockdowns
took place one week earlier in four countries (IT, ES, NL, UK). Analysis predicts that lockdowns one week earlier
in the four countries would have reduced Covid19 deaths by 48,056. Actual Covid19 deaths after 31 days (in total
across the four countries) were 50,164. Predicted deaths with lockdowns one week earlier were 2,108.

Observation 2. Managing and maintaining internet infrastructure
Previous papers showed that internet infrastructure was resilient but some questioned whether increasing Covid19
cases and deaths might have an impact on those managing and maintaining internet infrastructure. These concerns
were erroneous. Analysis shows that Covid19 deaths in the working age population (on 4th May) were
approximately one per 6,000 of the workforce. At this level the impact on those maintaining internet infrastructure
would be minimal. WHO data shows that the ‘usual’ all causes death rate (in 2016) amongst the working age
population in EU27 and EFTA countries is more than twice as high (2.3 times) as death rates recorded for Covid19.

Observation 3. Internet traffic volumes
Internet traffic increased by 30% or more in a handful of days following
lockdowns. This is the level of growth that would normally occur during a
year in most countries. Infrastructure coped well despite significant
increases in daytime internet use and peak use levels in the evenings. As
lockdowns are easing traffic volumes are returning to pre-lockdown levels.

Observation 4. Access speeds to leading web sites
Research has expanded access speed analysis to now include 31 European
countries (using observations from 2,000 locations). Fastest access to
leading web sites is recorded in the Netherlands and Luxembourg (average
10 ms). Peripheral areas of Europe, such as Cyprus, Greece and Albania, are
more than three times slower than the fastest countries. Analysis shows a
strong statistical relationship (R2 = 0.75) between distance from cloud data

centre locations and access speed. Distance of a location from cloud services explains 52.9% of variance in
connection speeds. This element of research examining access speeds and net neutrality will continue.
Access speeds to 11 leading web sites in seven countries slowed by 28% from an average of 13.6 ms to 17.5 ms
following lockdowns. YouTube, Netflix and other leading sites with video content returned access speeds to prelockdown levels within 14 days, other sites were slower. At the end of April nine of eleven leading sites had
returned access speeds to pre-lockdown levels. Amazon access speeds were still 68% slower than pre-lockdown.

Observation 5. Infrastructure stress testing
Infrastructure stress testing of 97 cities in Europe and 67 in North America showed higher levels of stress in Europe
than North America following lockdowns. In both continents stress reduced following lockdowns. Average EU27
and EFTA stress levels (1.5% and 0.3% respectively) are now lower than the USA (2.1%).
Europe: Analysis identified infrastructure stress hot spots in cities in the Netherlands and Italy. There was no
statistically significant relationship between stress and Covid19 cases or deaths.
North America: Analysis identified infrastructure stress hot spots in cities in New York state and North Eastern
parts of the US. These states have suffered high levels of Covid19 cases and deaths. Statistical analysis
revealed low R2 values (0.11), indicating little statistical significance with Covid19.
Internet stress in Europe and North America is not statistically related to Covid19. They are more likely to be
related to internet traffic volumes and deficiencies in backbone infrastructure.

Increase in internet traffic
On 11th March Spain implemented some of the strictest lockdown policies in Europe. On April 26th, as the first
steps to easing lockdown commenced, Spanish children under 14 were allowed to go out for walks for the first time
in 50 days. Adults were able to go out for exercise and walks on May 2nd. Lockdown easing in Spain is being
accompanied by a reduction in
internet traffic.
Analysis has examined daily
traffic for eleven weeks at the DE
CIX backbone router in Madrid,
Spain. As the graphic shows in
the two weeks prior to shut down
(24th February to 8th March)
average daily peak flow was
approximately 361 GB/second.
In the first week after lockdown
(w/c 16th March) average traffic
increased by 31 per cent to reach 473 GB/second. Similar levels of growth following lockdowns were observed
throughout Europe and North America.
Increased traffic volumes of 29 to 31 per cent remained for four weeks until Easter (12th April). Peak traffic
volumes in the evening increased and it was notable that day-time traffic (9am to 5pm) was also higher than prelockdown.
Since Easter traffic volumes have slowly decreased. For the week commencing 4th May, after the Spanish
lockdown was eased, average traffic volumes fell to be only 12 per cent above pre-lockdown levels. It is likely that
these levels will decrease further as the Spanish exit strategy progresses. In addition, internet use is cyclical;
usually showing a downturn in summer months before rising again in the autumn.

Changes in internet speed
Under normal circumstances investment in internet network infrastructure takes place through the addition of new
fibre pathways, backbone routers and cloud and other data centres at a steady pace to match growth in internet
traffic. Sudden increases in data traffic caused by lockdowns initially produced slower internet speeds, in much the
same way that too many cars on a motorway cause a decline in speed.

A fast connection speed (e.g. low number of
milliseconds [ms]) enables rapid exchange
of information between a user and a web
site. Slower connection speeds, indicated
by an increase in milliseconds, is
undesirable and can indicate stress on a
network or a web site.
Speed tests in seven countries were first
undertaken on 5th March, before any
lockdowns were introduced. The average
connection speeds (in ms) for eleven
leading web sites on 5th March are shown in
black to the right of the right of the zero
axis in the attached graph. In the graph bars
to the left of the black central axis indicate
slower speeds in comparison with 5th
March. Bars to the right indicate faster
connections than on 5th March.
Speed testing was repeated weekly on the
same day (Thursday) and time (15.30 GMT)
to each site.
When first examined after lockdowns on
26th March, see the blue bars in the
adjacent graphic, access speeds to all web
sites were slower. On average across the
eleven leading sites access speeds had decreased by 27 per cent. Amazon suffered the largest slow down on 26th
March and on every subsequent week of analysis. On 26th March average access speed to Amazon had increased
from 9.6ms on 5th March to 17.2ms; an increase of 79 per cent.
The relatively large initial slowdown in access speeds to Amazon and eBay were thought to be associated with
increased desire for home delivery to prevent visiting shops during lockdown. The New York Times reported
significant increases in the use of leading web sites following lockdowns. Use of Facebook increased by 27 per
cent, Netflix by 16 per cent and YouTube by 15 per cent. In our study Facebook and twitter social media sites also
suffered considerable slowing down in access speeds (58 and 43 per cent respectively) after lockdowns.
It is evident that on 2nd April (see the red bars in the graphic), one week after the first post-lockdown data
collection, many of the leading web sites had taken measures to address problems that might be associated with
slower access speeds. Amazon, Facebook and Twitter saw improvements in access speed, but they were still 38, 28
and 13 per cent slower (respectively) than pre-lockdown.
Four video rich web sites were analysed ,see the bottom of the graph - YouTube, Netflix, Instagram and Skype.
All four suffered initial slowing of access speeds. But by April 2nd three of the four sites had returned access
speeds to pre-lockdown levels or better. As the graph shows the four were amongst the fastest and most consistent
in maintaining improvements in access speeds after lockdown. Speed is important for these sites since slower or
irregular speeds can introduce ‘jitter’ or ‘freezing’ when viewing videos. For similar reasons speed is also
important for online gaming.
On the last survey on 23rd April six sites (see the purple bars in the graph) had improved access to speeds to faster
than before lock downs, four of these were video sites. Three sites had returned access speeds to within four
percent of pre-lockdown levels (LinkedIn, Google and Microsoft). Amazon is struggling to reduce access traffic
speeds.
An obvious deficiency in previous research was that speeds to websites were only examined in seven countries. To
extend analysis and investigate internet speeds throughout Europe we are now using software that enables speed
testing from more than 2,000 locations.

Connection speed is examined from over 1,500
locations in EU27 Member States, 190 locations in
EFTA countries and 133 in the Western Balkans. The
adjacent map shows average speeds (ms) to the
Amazon.com, Google.com and Microsoft.com web
sites. These URLs were chosen because they are
hosted by the three largest cloud service providers in
Europe (AWS, Google Cloud and Microsoft Azure
respectively).
The three companies also provide edge computing
locations of some of the most used web sites and
services on the internet. For example AWS host
distributed access to Facebook, Instagram, LinkedIn
and Netflix. Google Cloud data centres provide
access to YouTube and eBay. Microsoft Azure data
centres host Skype.
The adjacent map shows that average connection
speeds in Europe are fastest in the Netherlands and
Luxembourg (both 10ms). Speeds to the three sites
decrease as one moves away from these two countries. Average speeds are slowest at the periphery of Europe,
particularly in Albania (45ms) and Cyprus (44ms).
The map to the right shows the distribution of data centres for the three
largest cloud providers. To examine reasons for variance in connection
speeds in Europe Multiple Linear Regression analysed factors that might
explain variations. Variables in the analysis included socio-economic
factors (including GDP per capita, median age, population, urban
population percentage, population density), infrastructure provision
(including cloud data centres, average distance (km) to the nearest AWS,
Google and Microsoft cloud servers, internet exchanges) and levels of
internet use by businesses and households.
Regression analysis achieved an R2 value of 0.75. This is generally
regarded as good. Statistically the most important factor explaining
variance in connection speeds was distance from cloud data servers, this
single variable explained 52.9% of variance. Two other significant
variables were population size (11.7% of variance) and median population age (8.9%).
Our analytical software enables connection speeds to web sites to be investigated from different fixed broadband
network operators. It is therefore being used to monitor net neutrality. A central tenet of net neutrality is nondiscriminatory traffic management by operators within a country. The preceding analysis highlights that distance
from cloud servers is a discriminatory factor determining internet speed in many parts of Europe.

Stress testing Europe and North America
The two previous sections examined increases in internet traffic following lockdowns and changes in speed of data
transmission. To provide further insights to internet infrastructure Tech4i2 developed an innovative approach to
examine stress in the network by examining traffic speeds at the busiest time of day and comparing these with the
time when there is likely to be least traffic and thus infrastructure is under minimum stress. Our hypothesis was
that large differences between busy times of day and the low point indicate stress in the network. Analysis
investigated the extent to which Covid19 deaths and cases might contribute to network stress.
Weekly collection of data in 97 cities in Europe and 67 cities in North America commenced on 3rd April. DE CIX
and other internet exchange routers reveal that the busiest time of day during lockdowns was Friday evenings and
the quietest time of day is 4 to 6 am in the morning at the weekend. Data collection therefore took place on Friday
evenings and Saturday mornings between 4 am and 6 am.

The methodology used ‘ping’ tests. A ping is a signal sent from a location that requests a response from a
computer or host at a different location, ping testing records the time to get a response. In Europe each of the 97
locations pinged every other location and the total time of pings was recorded, thus creating 9,312 data points 97 x
96). A similar method was used in North America for 67 cities in the United States and nine in Canada.
Initial results for 3rd and 10th April, relatively soon after lockdowns, suggested there was some stress on
infrastructure. In EU27 Member states the difference in ping times between peak and low times was initially 7.2
per cent. This decreased to 6.0 per cent the following
week. US figures (4.9 per cent and 4.4 per cent) were
slightly lower than EU27, but not as good as EFTA or
Canada. Infrastructure stress levels decreased further
with large falls recorded on 17th April. Subsequent
analysis on 24th April found very small increases in ping
times from most locations.
In the final week of analysis stress levels in Europe,
EFTA and other European countries were less than the
United States.
These aggregate figures are
interesting, but further significant
benefits arose from more granular
analysis at city level. As the
adjacent map shows stress can vary
considerably between cities in the
same country.
Stress levels over the four weeks of
analysis were highest in Rotterdam,
which had an average difference of
23.9 per cent between peak and low
observations. Nearby Amsterdam
recorded the second highest figure
(21 per cent).
Initial stress maps appeared to align
a little with the prevalence of
Covid19 cases and deaths. For
example, the two Italian cities
Frosinone (15.1 per cent increase)
and Palermo (15.2 per cent) also
recorded high stress levels.
Multiple Linear Regression analysis
used a range of factors (socioDifferences in infrastructure stress for 97 European cities 3rd to 24th April
economic, infrastructure and
Covid19 variables) to examine
variance in stress levels. The R2 value generated by analysis was low at 0.33. The main factors explaining
variance in infrastructure stress were population size (which explained 16.2 per cent of variance) and the number
Internet Exchange routers (11.4 per cent). It is easy to understand why both these factors might explain variance.
Covid19 variables explained less than 0.2 per cent of variance. Statistical evidence proves that there is no
relationship between Covid19 cases and deaths and stress on internet infrastructure in Europe.

Stress testing North America
The area suffering the most in the United States and the world is New York (1,335 deaths per million on 7th May).
Its north-eastern US neighbours New Jersey (965), Connecticut (759) and Massachusetts (647) record the next

three highest Covid19 death levels in the US. For comparison in Europe on 7th May Belgium had the highest level
of deaths per million (726) followed by Spain (558) and Italy (495).
The map of average stress levels for four weeks analysis in North America appeared to show alignment with
Covid19 prevalence in the North America, particularly in the North East and Illinois/Michigan.
Manhattan recorded the highest stress level in the North America (9.2 per cent between peak and low
observations). This level is considerably below the most stressed areas in Europe. Albany, also in New York, was
the second most stressed city (8.2 per cent). Third was Lincoln in Nebraska (7.7 per cent), the state is amongst
those in the US that had the lowest levels deaths (per million) from Covid19.
Regression analysis in North America used the same variables as those used in Europe. Analysis found a low R2
value of 0.11. Interestingly, 8.7 per cent of variance in stress was explained by the Covid19 deaths per million
variable. In parallel with Europe statistical analysis proved there was no relationship between Covid19 cases and
deaths and stress on internet infrastructure in North America.
Difference in infrastructure stress for 67 North American cities 3rd to 24th April

Covid19 impact on the workforce
In analysing the impact of the pandemic, we do not dismiss or treat lightly the shocking impact of Covid19. We
fully acknowledge the unprecedent and devastating nature of the disease. Nonetheless, analysis of some elements
of the disease might help policymakers lifting lockdowns to better understand local and European circumstances.
Problems arising from different levels of testing, different methods of counting cases and deaths, administrative
reporting delays and longer term benefits of comparing Covid19 deaths with ‘all causes’ death rates are fully
acknowledged, but we believe early comparative European analysis of death rates provides useful insights.
In our first Covid19 impact report on 1st April we highlighted that “Internet infrastructure has been resilient, but
we are still in the early stages of the pandemic. Many more people will become ill and the resilience of the
workforce is yet to be fully tested”. With hindsight this was naïve. Analysis of Covid19 cases and deaths amongst
the working age population shows that the resilience of the workforce managing and maintaining internet
infrastructure was never in doubt.
The UK Office of National Statistics state that 12.2 per cent of deaths in the UK have occurred amongst the
working age population (defined as 15 to 64 year olds). The New York City Health Department estimate working
population deaths as 4.4 per cent amongst those with no underlying health conditions and 27.6 per cent amongst the
total population of 18 to 64 year olds.
Using the higher US estimate of 27.6 per cent (as a worst case scenario), this would suggest that out of the 141,077
Covid19 deaths in EU27 and EFTA countries (CH, IS, NO, UK) reported between 4th March and 4th May (61
days), 38,937 would have occurred amongst those aged 15 to 64. The EU27 and EFTA workforce was comprised
of 233.6 million 15 to 64 year old people in 2018. Covid19 deaths therefore represent 0.016 per cent of the
workforce. This rate is one Covid19 death amongst every 6,000 people in the workforce. Loosing this proportion
of the workforce would not cause problems in maintaining internet infrastructure. It is possible the proportion of

the workforce dying from Covid19 could be lower (e.g. one in 6,001 or more people) since Covid19 deaths are
considerably higher amongst those with underlying health conditions. It is probable some people with these health
conditions might not have been able to work.
We were interested to know how the Covid19 death rate compared with deaths from all causes that ‘usually’ occur
within the working age population in Europe. The latest World Health Organisation (WHO) statistics for deaths
from all causes for European countries are for the period up to 2016. To enable comparison with Covid19 deaths
research examined a comparable 61 day period using WHO data. This annual data suggests that in 2016
approximately 88,745 people would have died over 61 days. This ‘all causes’ death rate is approximately one
death per 2,632 of the European workforce. This is the ‘usual’ death rate and the European economy is clearly able
to function without interruption. This reinforces the ability of internet infrastructure to be maintained at higher
death rates than those observed from Covid19.
The ‘usual’ WHO all causes death rate (88,745) is more than twice as high (2.3 times) as the death rates recorded
for Covid19 (38,937) over 61 days. The extent to which Covid19 deaths are additional to usual death rates will be
analysed by medical statisticians in due course. Even if, in an extreme worst case scenario, all Covid19 deaths
were additional to WHO estimates for 61 days the total of 127,682 deaths would only constitute 0.0547 per cent of
the European workforce. The death rate would be one member of the workforce per 1,830 employees.

Covid19: The advantage of early lockdown
Our first report provided a map of the dates when lockdowns and states of emergency were announced in Europe.
An issue that does not appear to have received very much attention in the media is the impact of ‘early’ lockdowns
on subsequent death rates. Our Europewide analysis provides some early insights.
Lockdowns were first introduced by Italy on 8th March when 366 Covid19 deaths had been reported. Albania was
next to impose lockdowns two days later when they had recorded no Covid19 deaths. The UK had the highest
number of Covid19 deaths (422) recorded in Europe prior to lockdown on 24th March.
To ensure similar comparative analysis we compared Covid19 deaths at lockdown with the cumulative number of
Covid19 deaths per million reported 31 days later (e.g. minus the number of Covid19 deaths at lockdown).
Obviously, lockdown dates varied between countries, consistency in analysis was maintained by only examining
deaths 31 days after lockdown.
Research used Multiple Linear Regression analysis to find the extent to which variance in Covid19 deaths per
million after 31 days (the dependent variable) could be explained by Covid19 deaths reported at lockdown (the
independent variable was abbreviated to [Deaths]). Analysis of this variable tool place alongside a variety of other
independent variables. These included medical variables (including ICU beds per 100,000 population [ICU],
health spending as a percentage of GDP [GDPH]), health variables (including daily smoking percentage of
population [Smoking], asthma admission per 100,000 population [asthma]) and socio-economic factors (percentage
of population over 65 [Over 65], urban population percentage [Urb], population density [Dens]). All variables
used in analysis for 27 European countries were standardised using the Central Limit Theorem to enable
comparison between countries’ factors.
Regression analysis achieved an R2 value of 0.747. This relatively high R2 value indicates that the independent
variables in the analysis explain much of the variation in subsequent death rates.
54.8 per cent of variance in death rates after 31 days was explained by the number of Covid19 deaths reported at
lockdown. Other variables significant in explaining variance were health spending as a percentage of GDP
(explains 17.4% of variance), ICU beds (2.3%), proportion of the population over 65 (0.15%) and prevalence of
daily smoking (0.09%). The equation generated by analysis is:
𝐿𝑜𝑔!" (Diff31) = 0.144689 + 0.005232(𝐷𝑒𝑎𝑡ℎ𝑠) + 0.013836(𝐼𝐶𝑈) + 0.008675(𝑆𝑚𝑜𝑘𝑖𝑛𝑔)
+ 0.258129(𝐺𝐷𝑃𝐻) − 0.020289 (𝑂𝑣𝑒𝑟 65)
The importance of the number of Covid19 deaths at lockdown led to an examination of what might have happened
if lockdowns had happened earlier (when fewer Covid19 deaths had been reported). Analysis used the preceding
equation to examine the situation in four countries if lockdown had occurred one and two weeks before the actual
lockdown date in each country.
These dates and the number of Covid19 deaths reported in each country on the specified dates for each country are
provided in the left hand and central columns of the tables over page respectively. The column on the right uses
the preceding equation to estimate the reduction in deaths that would have resulted from earlier lockdowns.

Analysis predicted that lockdowns one week earlier in total across the four countries would have led to 48,056
fewer deaths. Actual Covid19 deaths after 31 days in total in the four countries were 50,164. Predicted deaths with
lockdowns one week earlier were 2,108.
17 of the 27 European countries in the analysis introduced lockdowns when they had reported seven or less
Covid19 deaths. The reduction in deaths predicted by our analysis was surprising. However, Poland, a large
country (38 million population) relatively close in size to the four countries examined had two Covid19 deaths at
lockdown on 13th March. 31 days later they reported 245 Covid19 deaths. Polish figures are similar to those
predicted for early lockdowns by the equation.
Early lockdowns were pursued by many countries in Europe. Analysis shows significant benefits from earlier
lockdowns in reducing Covid19 reported deaths 31 days later.

Conclusions and recommendations
After several weeks of lockdowns in many parts of Europe and North America restrictions are gradually being
lifted. Our first paper seven weeks ago noted that massive change provides opportunities to examine impacts that
otherwise might have evolved slowly and unnoticed. We have provided insights to these changes and debunked
some myths foretelling doom and despair. The internet and its underlying infrastructure have withstood massive
change and emerged unscathed. The workforce maintaining the infrastructure has not been affected to a level high
enough to create problems.
Alongside lockdowns being lifted BEREC might soon revoke its authorisation (issued on 19th March) for operators
to in introduce ‘exceptional traffic management measures’. This paper provides evidence that this should be
possible soon.
As noted in the introduction this paper will be our last examining Covid19 and the internet. Feedback from friends,
colleagues and many others in the European Commission, BEREC, regulators, operators and private sector
businesses has been positive and some very useful ideas in refining and extending our research have been gratefully
received. Thank you.
Europewide speed testing and net neutrality analysis in 31 countries is continuing.
Tech4i2 are working with the European Commission on two complementary projects. We are developing an
International Digital Economy and Society Index comparing 28 variables examining connectivity, digital skills,
internet use by citizens, internet use by businesses and digital public services in 45 countries (SMART 2019/0087).
The Index will be published in the summer. The European Commission has also appointed Tech4i2 to work with
ASEAN to develop a digital economy and society index with ten countries in SE Asia. With Commission support
we are also working with governments and regulators in the Western Balkans to collect digital economy and
society variables (SMART 2016/0024).
Tech4i2 is working with VVA to develop a model of internet data flows in Europe between 2020 and 2030
(SMART 2019/0010). This project will be completed early in 2021.
13th May 2020
pdfoley@tech4i2.com
@Tech4i2
This paper can be found at http://www.tech4i2.com.

References
Spain and internet traffic
DE-CIX Madrid statistics https://www.de-cix.net/en/locations/spain/madrid/statistics
Guggenheim L. 1st May. Spain Reveals Four-Part Exit Strategy. South EU Summit.
https://southeusummit.com/europe/spain-reveals-four-part-exit-strategy/
Indian Express. 2nd May. Explained: Spain’s plan out of the lockdown, in 4 phases.
https://indianexpress.com/article/explained/spain-lockdown-strategy-four-phases-explained-6385119/
Robuck M. 16th March 2020. Spanish carriers see a 40% spike in network traffic due to COVID-19.
https://www.fiercetelecom.com/telecom/spainish-carriers-see-a-40-spike-network-traffic-due-to-covid-19

Internet Speed
Cloud and data centre information has been obtained from materials and during discussions with cloud service
providers and from CloudScene, DataCenterKnowledge, DPfacilities, TeleGeogrpahy and others.
Koeze E and Popper N. 2020 The virus changed the way we internet. New York Times. 7th April
https://www.nytimes.com/interactive/2020/04/07/technology/coronavirus-internet-use.html?smid=nytcore-iosshare

Covid19 impact
Research investigating the advantages of early lockdown used
15 independent variables to explain the variance in difference
in Covid19 deaths between the date of lockdown and 31 days
after lockdown. Processing the data to satisfy the assumptions
of no multicollinearity, no endogeneity and no
homoscedasticity allowed us to create a multiple linear
regression model, using R.
The model generated an R2 value of 0.747 which is considered
a good fit for the data. The robustness of analysis is further
illustrated by the adjacent plot of the predicted and actual values. For a perfect model, one would expect the points
to lie on the red line 𝑦 = 𝑥, for our model, the points are all very close to the 45 degree line hence indicate a well
fitted model.
UK Office for National Statistics. April 24th. https://www.ons.gov.uk/peoplepopulationandcommunity
/healthandsocialcare /conditionsanddiseases/articles/coronaviruscovid19roundup/2020-03-26
New York City Health. 14th April. https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-datasummary-deaths-04152020-1.pdf
Washington Post 4th May report that in the US a Center for Disease Control and Prevention study in 2015 found
that “mortality data is approximately 27% complete within 2 weeks, 54% complete within 4 weeks, and at least
75% complete within 8 weeks of when the death occurred.”
https://www.washingtonpost.com/politics/2020/05/04/fox-news-trump-allies-keep-searching-evidence-aninflated-coronavirus-death-toll-all-wrong-places
Covid19 death statistics are obtained from Johns Hopkins University https://coronavirus.jhu.edu and Worldometer
https://www.worldometers.info/coronavirus/
The Financial Times provide useful overviews and graphics of European and worldwide death tolls
https://www.ft.com/content/a26fbf7e-48f8-11ea-aeb3-955839e06441

Conclusions
Body of the European Regulators of Electronic Communications (BEREC) Press Release 19th March 2020. Coping
with the increased demand for network connectivity. https://berec.europa.eu/eng/document_register/subject_
matter/berec/press_releases/9237-press-release-coping-with-the-increased-demand-for-network-connectivity.

