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Round table on statistical analysis of Corona data
Introduction by Corrado Crocetta SIS president

Thank you, Professor Ron Kenett, for inviting me to this round table on statistical analysis of
Corona data. Before starting | would like to present the Italian Statistical Society that | have
the honor of managing since July 2020.

The Italian Statistical Society was founded in 1939 and it is the Italian leading organization
for demographers, statisticians and data analysts. The Italian statistical society is the part of
the federation of the European statistical societies FenstatS and it is associated to the
international Statistical Institute 1SI.

As you know, in February 2020, Italy was one of the first European country that had to face
the pandemic emergency. We were not prepared for this catastrophe, that in terms of human
life can be compared to the Second World War. At the beginning, the uncertainty was the
most common sentiment and despite information coming from China, we did not foresee what
was occurring to us. Along with the lack of medical information we had to face a lack of data
about the number of swabs performed every day, the number of patients infected, hospitalized
In intensive care units, and deaths.

During the lockdown, all media were presenting forecasting models estimated by chemists,
physicists, astrophysicists and some statisticians and epidemiologists. Some of them were
interested to foresee the end of the emergency, some others the maximum peak, but with the
information available it was difficult to have affordable results. All members of the Italian
Statistical Society were happy to give their contribution in this war against the virus by putting
one's skills at the disposal of the community.

The Italian statistical society therefore acted on several fronts:

a) Organizing 3 different working groups very active on social media, newspapers
and televisions.

b) Promoting statistical literacy about COVID-19 and organizing webinars to
promote understanding of the most important definitions and statistical models.
For example, on the ISI web pages it is possible to follow the online lessons of
colleagues Fulvia Mecatti, elected member in the board of Italian Statistical
Society and in the COVID-19 working group of the European Federation of
National Statistical Societies (FENStatS) and Clelia Di Serio, full professor of
Medical Statistics and Epidemiology at San Raffaele University Hospital and
Swiss University (Lugano).

¢) Promoting epidemiological research in cooperation with Italian Red Cross and
ISTAT, to estimate the percentage of asymptomatic patients in the population.

d) Creating web pages dedicated to the dissemination of scientific articles on
pandemic prediction models, infographics, data visualization tools, conferences
and so on.



e) Promoting the presentation of research project about the consequences of the
pandemic on social life, economy and business. We are partners of the European
project called Periscope (Pan -European Response to the Impacts of COVID -
19 and future Pandemics and Epidemics) that is coordinated by the colleague
Paolo Giudici, elected member in the board of Italian Statistical Society.
PERISCOPE will develop a comprehensive, user-friendly, openly accessible
COVID Atlas and will guide policymakers and health authorities on promoting
resilience and sustainability in the face of pandemics and epidemics. This
project has a 10 million dollars budget and of 10 million dollars and counts on
32 European partners such as London School of economics, Karolinska institute
and so on. We have also organized some webinars about futures studies because
we are convinced that despite the lack of data, futurists can make use of various
sources of data to study changes, measuring quantitative trends about
populations, change in lifestyle, social values, emerging technologies and so on.

f) We have devoted to the pandemic problems also the Statistical Festival that the
Italian Statistical Society and the Italian National Institute of Statistics organize
every year in Treviso. The title of the 2020 edition was: the world to come,
ideas and measures to restart. | still remember the Ron Kenett plenary lecture
at the Festival in 20109.

g) We have promoted a petition using the website change.org asking people, not
only SIS members, to subscribe our OPEN LETTER about the need for high-
quality data for fighting against COVID-19 and the importance that people who
have to analyse data have the right statistical competencies. In Italy, we have
strong legislation to protect privacy. During this period, we have temporarily
lost some fundamental rights such as the right to move from one region to
another, to run economic activities such as bars, restaurants, cinemas, and so
on, but public authorities do not allow us to access to individual patients' data.
As statisticians, we are convinced that it is very important to respect privacy,
but we know that if we can use the data collected by the health system, we can
help public authorities to take decisions according to affordable and updated
data. In one month, our document was signed by more than 1.400 people and
we received the endorsement of some organizations promoting the same
activities collecting the signature of about 40.000 individuals. Last January we
organized a webinar with the consultant of prime minister Conte for the Italian
sustainability program prof. Filomena Maggino and with the president of the
COGIS commission who is responsible for coverage and the quality of
statistical system prof. Maurizio Vichi during which we symbolically handed
over our petition to the highest Italian authorities in the statistical field. The
webinar had the attention of Italian media that are now pushing to have
affordable data about the numbers of COVID-19.

| hope that the description of some activities of my scientific society can be useful for
your conference and | will be happy to give you more information about the work and
activity we have done.



The Italian media often refers that Israel may have reached “a sort of herd immunity”
with about 5 million Israelis fully vaccinated and the number of daily coronavirus cases
has plummeted by 97 percent.

| want to express my personal appreciation for the results you obtained. Your country
represents a best practice and a good example to follow for Italians and | hope that also
in Italy we will return to normality.

Professor Corrado Crocetta
- Full professor of Statistics, University of Foggia

- President of the Italian Statistical Society. from July 2020
- Director of the CIRPAS Populations, Health and Environment Research Center of
the Universities of Bari, Foggia and Acavacata (Calabria).
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Data, Statistics and Public Trust
Roundtable Discussion, 13 April

David Steinberg, Tel Aviv University

The last 12 months have been unprecedented in Israel, and around the world, in the public exposure to
data, their analysis and their use in guiding public policy. In the past, when first year students were
asked what they think about when they hear the word “statistics”, the immediate answers were election
polls and sports statistics. In the last year that changed dramatically — the universal answer was
infection and mortality counts, what is “R”, and how we should react to them, both at the individual
level and at the national level.

Here are several issues that | think are important for our discussion, all related to questions of data,
statistics/analysis and public trust.

e What data are important? How should they be gathered?

e What data should be available to the public and to the research community? What is needed to
facilitate availability?

e What information must accompany “raw data” to ensure that users understand the context and
are able to use the data wisely and ethically?

e What is needed to increase public trust in data and the conclusions reached from them?

Most data that are collected serve administrative goals; they are not collected for statistical analysis or
decision making. Some of these data proved essential in providing a context to understand the specific
data related to the pandemic. Of more interest here is the unique data that was required to track the
pandemic and guide policy: daily case counts and mortality counts, number of hospitalized patients,
data relating to the economic and social impact of closure policies.

Here are some specifics. Early in the pandemic data pipelines appeared to often be nonexistent or slow
and inefficient. Official organizations that needed data did not get them. Better infrastructure is
needed to facilitate rapid construction of data pipelines for emergencies.

Some critical data is available only by structured accumulation efforts. Two good examples are the
surveys of serology response, first in B’'nei Bragq and then nationwide. The first survey was a carefully
designed probability sample; the second a “convenience sample” that took advantage of individuals who
had regularly scheduled blood tests. Probability samples are more difficult, and more expensive, to
carry out. But they carry the great advantage of providing a clear picture of the surveyed population,
whereas convenience samples suffer from biases that are typically impossible to correct. What data
should be collected needs careful thought. The MIT Technology Review (5 Apr 2021) describes a heavily
funded program ($1.75 billion) for sequencing viral variants, but without the ability to link the sequences
back to other data that would make them useful for policy.



Data usually needs careful analysis to become valuable input to decision making. That means getting
data to those who can contribute to the analyses. A good example is the dashboard that is available
from the Ministry of Health (https://datadashboard.health.gov.il/COVID-19/general). The dashboard
summarizes much useful data. A weakness of the dashboard is that some very relevant information is

not provided. Another is that downloaded data appear to be limited to the time window that is shown
on the screen.

Availability of valid data is crucial for public trust. The pandemic has been a remarkable breeding
ground, not just for the SARS-cov-2 virus, but also for viral network posts that purport to provide
essential information but too often mislead and confuse. The best antidote to this is when official
sources are open about making valid data available. That has not always happened. Many posts
presented anecdotal evidence that highlighted claimed dangers of vaccination; these posts convinced
some Israelis to avoid vaccination. Official data on adverse reactions to vaccinations cannot be found on
the dashboard, nor have | found them from any internet searches.

Data, carefully analyzed, can be extremely useful for policy. Too often analysis is not careful, especially
when someone is trying to “make the case” for an argument. Moreover, “data” cannot be viewed here
in a narrow context. They must include all the scientific background that is relevant to understanding
what the numbers mean. | cite three examples. (1) Early in the pandemic, purely empirical analyses,
giving excellent fits to the reported case numbers in many countries, predicted that SARS-cov-2 would
die out naturally after about 90 days. These analyses ignored well-established theories in virology that
showed that predicted we would see repeat waves of infection when restrictions were eased. (2) One
of the analyses by Prof. Lass claimed that total mortality in January 2021 was actually lower than in
many other recent Januaries. There were two crucial errors. Most important, the analysis used
mortality data reported by the Israel Central Bureau of Statistics in early February 2021; but (as was
stated on the CBS website), the data at that time were far from complete. A full recording of January
was ready only at the end of February, and had about 20% more deaths than the early file. Second, the
graph of January mortality from previous years had peaks and valleys. More discerning analysis would
have discovered that all the peaks were in years with severe influenza, whereas 2021 had almost no
influenza at all. (3) An anti-vaccination website posted an article linking the heavy death toll from SARS-
cov-19 in late January and February to the vaccination campaign itself, claiming that the vaccines were
elevating the death toll. The analysis completely ignored the even heavier (relative to expectations)
mortality in October, long before vaccination had been initiated, and the high incidence of infection in
early January.

David Steinberg is professor emeritus of statistics at Tel Aviv University. His primary area of research is
the statistical design of experiments and he is interested in general questions of scientific study design.


https://datadashboard.health.gov.il/COVID-19/general
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Some comments on statistical analysis of Corona data?

Ron S. Kenett! and Clelia di Serio?

1 KPA, Samuel Neman Institute, Technion, Israel and University of Turin, Italy
2 Universita Vita-Salute San Raffaele, Milan, Italy,

Background
These notes were prepared as background to a round table designed to discuss,
with some retrospective, various aspects of statistical analysis and statistical
expertise in the Corona pandemic. In considering the topics raised in the round table
we would like to distinguish between three related topics:

1. The various stages of statistical intervention

2. The methods and tools for statistical intervention

3. The role of the statistician and biostatistician

The first author has been involved in an analysis of population mobility data and
health data from Israel and Italy. The second author is leading the biostatistics group
of the San Rafaele hospital system in Italy and is president of the International
Biometric Society - Italian Region. These notes reflect on the combined experience
of the authors.

Statistical intervention in a pandemic

The Covid-19 pandemic is still considered as an emergency. However, one cannot
really talk about an emergency, when a health situation lasts for more than one year
and includes an evolution of policy strategies, population behavior and scientific
knowledge. The role of a medical researcher, in general, has been evolving from
handling a first panic phase (March 2020), when the search for diagnostic tools,
medication approaches and hospitalization procedures was almost emotional and
based on trial and error strategies, until today, when the focus is on understanding
the vaccine effect and on planning the best vaccine strategies. In parallel, the role of
statisticians and biostatisticians has been evolving to face different challenges and
needs of biomedical research, in the hope of mitigating the dramatic impact of
COVID-19 on society, the health and the economic systems.

Phase I. Data collection and storage

During the first phase (February 2020-June 2020) statisticians working in the Italian
hospitals have been involved in designing and building a biobank for storing COVID
19 data. Initially, this was complicated by the lack of accuracy of diagnostic tools. No
unique criteria were provided for defining variables (even the definition of “positive”
was not unique and comparable). At that stage, statisticians were coordinating data
collection and storage trying to ensure some quality control. In Israel, Prof Gamzu
was appointed as COVID19 project coordinator in July 2020. One of his first steps
was to reorganize the ministry of health data base. The updated dashboard is
available here. Because of politics, Gamzu was not able to implement differential
restrictions (the red light system) and restrictions were applied universally, if needed,
or not. Overcontrol was also prevalent due to lack of awareness and methods for
process control methods such as change point detection.

! Prepared as notes for a round table at the Samuel Neaman Institute, Technion, 13/4


https://datadashboard.health.gov.il/COVID-19/general

Phase II: Data analysis

During a second phase (June 2020-November 2020), statisticians in Italy have been
devoting their work to analysing clinical data and data from basic research. Basically,
this was a very important phase where many statisticians tried to find a modelling
approach, and extrapolate from information on epidemiology parameters such as
mortality, fatality rate, incidence rate and predictors of disease evolutions. The
search for appropriate statistical approaches, in dealing with highly correlated
covariates and variables, has been a primary goal to help biomedical research
identify COVID19 risks factor. In Israel, physicists and computer scientists lead
modeling efforts. See for example a paper by Eran Segal in Nature communications.
Eli Waxman, a professor of Physics at the Weizmann Institute led the national Israeli
team that formulated the National Security Council’s exit strategy. A call by the
Israeli National Statistician, and general manager of the central bureau of statistics,
to run a national serological survey to map infection rates was largely ignored. In
fact, Seigal Sadeszki, who was the director of public health in the Health Ministry,
stated on TV that testing is not useful as it does not cure people.

Phase Ill: Design and surveillance

In a third phase, Italian statisticians have been involved in study design (planning
new prospective studies) and surveillance studies. This includes i) handling issues
on sampling (that is designing a representative statistical sample to follow
longitudinally evolution of immunity related factors) ii) identification of individual
predisposing factors to define not only surveillance procedures for frail groups of
infected people but to develop vaccination strategies and iii) to identify priority
groups for vaccination. In Israel, with a world record deployment of vaccinations
(Pfizer), a major study by the Clalit healthcare system assessed vaccination
efficiency, see paper by Ran Balicer.

Some retrospective considerations

The COVID19 pandemic created a situation where data driven policies are much
needed. This required access to data that is actionable and setting up information
systems for collecting, storing and presenting data, and validated predictive models,
to support decision makers such as hospital managers, education system
administarators and economic system leaders. In Italy, 1400 statisticians and
reserachers signed a petition to make COVID19 data open access. A special
meeting of the Italian statistical society was held to deal with COVID19 issues. The
COVID19 pandemic provides statisticians an opportunity to review their role in a
wide range of domains. In particular, the effective investigation of disease outbreak
is a domain where methods and tools can be improved [1]. On a deeper scientific
level, the assessment of evidence should be considered a key compentency of
statistical work [2]. In a more general context, the growing role of data science needs
to be considered [3], perhaps by getting statisticians to focus on a wider picture of
information qualiy [4].
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