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Data Science in a Time of Crisis: Lessons

from the Pandemic

Chiara Sabatti and John M. Chambers

The exceptional shock of the COVID-19 pandemic has
brought about an equally exceptional scientific response,
over a wide range of disciplines and with a spirit of col-
laboration and mutual support.

This issue of Statistical Science contains five reports
on research related to the pandemic and four perspectives
on lessons learned and thoughts for the future. We hope
the issue will contribute to ongoing exploration and dis-
cussion from the special perspective of the Statistical Sci-
ence community, particularly in the context of avoiding or
managing future crises.

As with any substantial data science challenge, three
fundamental aspects are involved: data—obtaining, or-
ganizing and validating the information relevant to the
study; analysis—models, summaries and other computa-
tions motivated by the scientific questions; and commu-
nication—valid information derived from the study in a
form helpful for the scientific community, for decision
makers or for the public.

The COVID-19 pandemic has challenged the scientific
response in all aspects. Data on the prevalence and ef-
fects of the disease fall short because of the rapidity of the
spread, the wide range of symptoms and especially from
the global context. The accuracy, consistency and simple
availability of the relevant data suffer. Future fixes will
need improvements in policy but statistical techniques can
to some extent compensate. Pooled testing can use mod-
els to improve accuracy (Comess et al. [3]) and analytic
techniques can compensate for time delays (Jahja, Chin
and Tibshirani [4]).

The relevant science ranges from the most basic ge-
nomic understanding of the virus to all the social, eco-
nomic and other human effects of the pandemic. At the
genomic level, powerful models are available but with
challenges at the limits of analysis and computing, as dis-
cussed by Cappello et al. [1].

Communication of the scientific insights is arguably the
challenge needing the greatest novelty of approach. For
the pandemic, this has to encompass a wide variety of lis-
teners: those directly involved in the fight; those involved
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in formulating policy; and the whole population affected
by the results. Wang et al. [8] present analysis and graphi-
cal techniques to aid patient monitoring in the crucial hos-
pital context. Nicholson et al. [7] introduce the concept
of interoperability as a framework for communication be-
tween policy makers and statistical analysis.

The technical papers are supplemented by four per-
spectives. Yu and Singh [9] distill seven principles from
their experience with the pandemic. Mukherjee [6] and
Lin [5] recount their experiences, in India and with the
early Wuhan data respectively, and go on to present reflec-
tions with implications for dealing with future epidemics.
Chambers [2] considers how science might respond to
a broad range of still graver threats facing us, using the
COVID-19 experience and the example of Bell Labs re-
search as reference points.

Any single journal issue can only report a very small
fraction of the dramatic surge in activity. To the credit of
the profession, many statisticians engaged directly with
the analysis and modeling of data related to the pandemic.
They provided support for local, national and interna-
tional health organizations. Presentation of their analysis
helped the public to interpret information and assisted au-
thorities in designing policies. The vast majority of the
researchers involved in these efforts had not specialized
in such data before spring 2020.

Our goal for this special issue was to highlight a few
of these contributions. In no sense could we hope to find
a “representative” sample, let alone a “best” selection.
Given the desire to produce the issue in a reasonable time
frame, and considering the heavy commitments of poten-
tial authors, we used a thoroughly ad hoc search process.
A first targeted request for contributions was sent out in
early autumn 2020. We also sought suggestions for ad-
ditional contributions, leading to further invitations. This
very unsystematic sampling is inevitably biased, notably
towards United States activities, for which we apologize.
The international perspectives in the papers by Nicholson
et al., Mukherjee and Lin are particularly appreciated.

Inevitably also a number of technical topics are con-
spicuously absent; for example, studies related to vac-
cines or to the health disparities exposed by the pandemic.
Much other research has taken place and still more chal-
lenges exist for future investigation. The perspective by
Mukherjee has a valuable summary of important areas of
statistical research.
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In the event, we are impressed by the range and quality
of the papers included and thankful to all the authors for
their efforts, given their pressing commitments. Our spe-
cial thanks to the Editor, Sonia Petrone, for her generous
contribution of time and advice throughout the process.
Thanks also to the IMS and its technical staff for assis-
tance and particularly for agreeing to make the issue open
access.

Lastly, one historical coincidence gives cause for re-
flection. Our subtitle “Lessons from the Pandemic” cor-
responds intriguingly to an article in the May 25, 1919
issue of Science, “The Lessons of the Pandemic”. The in-
fluenza pandemic of 1918-20 was indeed devastating at a
level beyond the current experience: some 20 to 50 mil-
lion deaths in a human population four times smaller than
in 2020. The Science article made some notable points:
many of the preventive steps suggested are still relevant;
data on individuals and communities is needed to under-
stand relative risk; and perhaps most surprisingly, a guess
that the pandemic might have been triggered by zoonotic
transmission from another species.

The article’s first and most emphatic observation, how-
ever, was science’s ignorance of the fundamental mecha-
nism leading to the illness: the mysteries of “what the dis-
ease was, where it came from, how to stop it”. A century
later, science has much to say on these questions, as the
articles in this issue illustrate, but as usual the advances
have posed new questions. More fundamentally, the ex-
ponential growth of humanity and its influence raise the
complexity and urgency of the scientific response.

Most of all, let’s hope that the spirit of openness, col-
laboration and support of science displayed in fighting the
pandemic can be exported and augmented to respond to
future, even more serious challenges.
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