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TECHNOLOGY
The Ofhcial Coronavirus Numbers Are Wrong, and

Everyone Knows It

Because the U.S. data on coronavirus infections are so deeply flawed, the quantification of the outbreak
obscures more than it illuminates.

ALEXIS C. MADRIGAL MARCH 3, 2020

MORE STORIES

The Coronavirus Is a Data
Time Bomb

ALEXIS C. MADRIGAL

You're Likely to Get the

Coronavirus

JAMES HAMBLIN

Epidemics Reveal the Truth
About the Societies They Hit

ANNE APPLEBAUM

THE ATLANTIC

We know, irrefutably, one thing about the coronavirus in the United States: The

number of cases reported in every chart and table is far too low.

The data are untrustworthy because the processes we used to get them were flawed. The
Centers for Disease Control and Prevention’s testing procedures missed the bulk of the
cases. They focused exclusively on travelers, rather than testing more broadly, because

that seemed like the best way to catch cases entering the country.
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Data sharing policies
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Cassini-Huygens: Mission to Saturn
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Data are representations of
observations, objects, or other
entities used as evidence of
phenomena for the purposes of
research or scholarship.*

http://www.genome.gov/dmd/img.cfm?node=Photo
s/Graphics&id=85327

*C.L. Borgman (2015). Big
Data, Little Data, No Data:
Scholarship in the Networked
World. MIT Press 5
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Center for Embedded Networked Sensing

* NSF Science & Tech Ctr, 2002-2012
* 5 universities, plus partners

* 300 members

* Computer science and engineering
e Science application areas
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Science <—> Data

Engineering researcher: Biologist: “There are hundreds

“Temperature is temperature.”  Of ways to measure
temperature. ‘The temperature is
98’ is low-value compared to, ‘the
temperature of the surface,
measured by the infrared thermopile,
model number XYZ, is 98.” That
S - N means it is measuring a proxy for a

' temperature, rather than being in
contact with a probe, and it is
measuring from a distance. The
accuracy is plus or minus .05 of a
degree. | [also] want to know that it
was taken outside versus inside a
controlled environment, how long it
had been in place, and the last time

_ it was calibrated, which might tell me
CENS Robotics team whether it has drifted.."
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Fig. 1 A Keck/NIRC2 AO image from May 2010 showing the short-period star S0-102, which is,
besides S0-2, the only star with full orbital phase coverage, and the electromagnetic counterpart
of the black hole, Sgr A*.

L. Meyer et al. Science 2012;338:84-87
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Publications <—> Data: Role

Publications are science
arguments made WY PV

by authors, and
data are the
evidence used to
support the
arguments.

C.L. Borgman (2015). Big Data, Little Data, No Data: Scholarship in the Networked World. MIT Press



Publications <—> Data: Mapping

Article 1 > ¢ Dataset time 1
Article 2«
Article 3
Article

Dataset time 2
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Visualization time 3
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Why cite
data?

e Credit
e Attribution
* Discovery

research
o analy5|s
; researchers ;D visualization
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Broken Promises of Privacy 1709

data—assocmtmg stored genes with nonidentifying numbers—to protect
privacy.” Other guxdelmes recommend anonymization in contexts such as
electronic commerce, intemnet service provision,” data mining,” and national
security data sharing.” Academic researchers rely heavily on anonymization
to protect human research subjects, and their research guidelines recommend
anonymization generally,” and specifically in education,” computer network
monitoring,” and health studies.” Professional statisticians are duty-bound to
anonymize data as a matter of professional ethics.”

Market pressures sometimes compel businesses to anonymize data. For
example, companies like mint.com and wesabe.com provide web-based
personal finance tracking and planning.” One way these companies add
value is by aggregating and republishing data to help their customers
compare their spending with that of similarly situated people.” To make
customers comfortable with this type of data sharing, both mint.com and
wesabe.com promise to anonymize data before sharing it.”

Architecture, defined in Lessig’s sense as technological constraints,” often
forces anonymization, or at least makes anonymization the default choice. As
one example, whenever you visit a website, the distant computer with which
you communicate—also known as the web server—records some information
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Abstract Abstract

Introduction
Research on practices to share and reuse data will inform the design of
infrastructure to support data collection, management, and discovery in the long tail
of science and technology. These are research domains in which data tend to be
Methods local in character, minimally structured, and minimally documented. We report on a
Results ten-year study of the Center for Embedded Network Sensing (CENS), a National
Science Foundation Science and Technology Center. We found that CENS
researchers are willing to share their data, but few are asked to do so, and in only a
few domain areas do their funders or journals require them to deposit data. Few
repositories exist to accept data in CENS research areas.. Data sharing tends to
occur only through interpersonal exchanges. CENS researchers obtain data from
repositories, and occasionally from registries and individuals, to provide context,
calibration, or other forms of background for their studies. Neither CENS
researchers nor those who request access to CENS data appear to use external
data for primary research questions or for replication of studies. CENS researchers
Media Coverage (2) are willing to share data if they receive credit and retain first rights to publish their
Figures results. Practices of releasing, sharing, and reusing of data in CENS reaffirm the
gift culture of scholarship, in which goods are bartered between trusted colleagues
rather than treated as commodities.
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Conceptualization Resources
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Formal Analysis Supervision
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Project administration Writing — review &
editing

CRediT — Contributor Roles Taxonomy. (2020). http://credit.niso.org/
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Publications <—> Data: Attribution
* Publications N ;’Fw“tﬁ
— Independent units e
— Authorship is negotiated
* Data
— Compound objects

— Ownership is rarely clear
— Attribution

* Long term responsibility: Investigators
* Expertise for interpretation: Data collectors and analysts

http://www.genome.gov/dmd/img.cfm?node=Photos/Graphics&id=85327






Metadata for Discovery
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Discovering Useful Data
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Data Stewardship: The Ideal
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Wilkinson, et al. (2016). The FAIR Guiding Principles for scientific data management and stewardship. Scientific Data, 3,
http://dx.doi.org/10.1038/sdata.2016.18



Data Stewardship: the Reality

We just need to migrate
the data from these
systems to fitinto that
hole over there.
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Lack of incentives to share data

Labor to document data
Benefits to unknown others

Competition

¥ / / ]
{ y &
= = e - re - 2 L <
o 3 = nf 0 v A
. 7 7z
!
T N\
- .
Chge .
\
4
[y
>
-
'
»

Control | ‘/~' |
Confidentiality " %A.. ‘ & \odoon.
S

Lack of expertise and staff ~ § £ i :

(3 s

.

Lack of sustainability...

Image: http://www.buildingsrus.co.uk/.../ targetl.htm

30



The Data Creators’ Advantage

Comparative Data Reuse <-—> Integrative Data Reuse

Goal “Ground truthing:” calibrate, |Analysis: identify patterns,
compare, confirm correlations, causal
relationships
Example Instrument calibration, Meta-analyses, novel

sequence annotation, review |statistical analyses
summary-level data

Frequency Frequent, routine practice Rare, emergent practice
Interpretation |Interactional expertise, Contributory expertise,
‘knowledge that’ ‘knowledge how,” tacit
knowledge

Pasquetto, I. V., Borgman, C. L., & Wofford, M. F. (2019). Uses and reuses of scientific data: The data creators’ advantage. Harvard Data
Science Review, 1:2, https://hdsr.mitpress.mit.edu/. Winner of the 2020 ASIS&T SIG Sl Social Informatics Best Paper Award
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Why Human Interaction with Data is a Hard Problem

* Data exist in contexts
* Data are complex objects

— Signals, observations
— Software, tools, methods, models
— Digital records, physical objects

 Data management is undervalued
e Data creators have interpretive advantages
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