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(Jobin A. et al “The global landscape of Al ethics guidelines”. Nature Machine Intelligence. 2019;1:389-399.)

Table 1| Ethics guidelines for Al by country of issuer (Australia-UK)

Name of document/website Issuer

Table 3 | Ethical principles identified in existing Al guidelines

Artificial Intelligence. Australia's Ethics Framework: A Department of Industry Innovation and Science

WSCUSSION FApes Ethical principle Number of  Included codes

Montréal Declaration: Responsible Al Université de Montréal documents

Work in the Age of Artificial Intelligence. Four Perspectives  Ministry of Economic Affairs and Employment
on the Economy, Employment, Skills and Ethics

Tieta's Al Ethics Guidelines Tieto

Transparency 73/84 Transparency, explainability,
explicability, understandability,
interpretability, communication,

Commitments and Principles OP Group disclosure, showing

How Can Humans Keep the Upper Hand? Report on the French Data Protection Authority (CNIL)

Ethical Matters Raisad by Al Algorithms Justice and fairness 68/84 lustice, fairness, consistency,

inclusion, equality, equity, (non-)
bias, (non-)discrimination, diversity,
plurality, accessibility, reversibility,

For a Meaningful Artificial Intelligence. Towards a French Mission Villani
and European Strategy

Ethique de |la Recherche en Robotique CERMNA (Allistene)
e remedy, redress, challenge, access
Al Guidelines Deutsche Telekom and ek Bation
SAP's Guiding Principles for Artificial Intelligence SAP : : i
o o o | Non-maleficence 60,84 Mon-maleficence, security, safety,
Automated and Connected Driving: Report Federal Ministry of Transport and Digital Infrastructure, Ethics ( s ;

) ! : ] ) ) harm, protection, precaution,
Ethics Policy Icelandic Institute for Intelligent Machines (M) prevention, integrity {bodily BE
Discussion Paper: National Strategy for Artificial National Institution for Transforming India (NIT| Aayog) mental), non-subversion
Intelligence =
L'intelligenzia Artificiale al Servizio del Cittadino Agenzia per |'ltalia Digitale (AGID) Bespomsbinty 60/54 Res !DIE:nserI?ty, ac‘cml.mtablillty,

- _ liability, acting with integrity
The lapanese Saciety for Artificial Intelligence Ethical lapanese Society for Artificial Intelligence : . i
Guidelines Privacy 47/84 Privacy, personal or private
Report on Artificial Intelligence and Human Society Advisory Board on Artificial Intelligence and Human Society (in information
(unofficial translation) Minister of State for Science and Technology Policy) Beneficence 41/84 Benefits, beneficence, well-being,
Draft Al R&D Guidelines for International Discussions Institute for Information and Communications Policy (IICP), Th peace, social good, common good
toward Al Network Society
) o Freedom and 34/84 Freedom, autonomy, consent,
Sony Group Al Ethics Guidelines Sony . AR i
autonomy choice, self-determination, liberty,
Human Rights in the Robot Age Report The Rathenau Institute empowerment
Dutch Artificial Intelligence Manifesto Special Interest Group on Artificial Intelligence (SIGAL, ICT Plz
Netherlands (IPN) Trust 28/84 Trust
Artificial Intelligence and Privacy The Norwegian Data Protection Authority Sustainability 14/84 Sustainability, environment
Discussion Paper on Artificial Intelligence (Al) and Personal Data Protection Commission Singapore (nature), energy, resources (energy)
Personal Data—Fostering Responsible Development and Dignity 13/84 Dignity

Adoption of Al

Mid- to Long-Term Master Plan in Preparation for the Government of the Reoublic of Karea Solidarity 6/84 Solidarity, social security, cohesion



B AIZH 5 [FER| mmrmesx o)

[ARSERBOATR A ERA) |

» HRTAIOMBARIEICEET5EmNER

> AlICBITB A2 DORREIEL BN A SR RAHEE T, HHECL TORBIE3ACHE
> St AItEFEBICREAT2ZEROEA T igEE

A OoER]
> Annmmﬁﬁrﬂﬁ\
= AR RIZRH H&EEH

P UTSLU—EELHE
| BEE*LTOALRIZ
N Rt Jhut; 1 P

f NI TIILT—4 CBK“
( FAIZBELNT. @A

Ir iﬁ;‘]:d- ﬂ!%ﬁ;& *IJ;IT;

! (1)) . % £/ T —50

ﬁggh%ﬁ::iﬁﬁ PEHEORENH ST
[EasiEly

T AEELIAg . o > FEGEHEENLL
» HEOR S EFHT A 4 IN—33vOEE| | » EYIFEREADE A

Eli g’ B | » AFIAEIZOLT, Bd
~— OmC > F—4FIARBEDEH

= S hERBOBER>
F AELGLAFI DRE — |

—




[AIZ“ A NTHIEE" L RO %EEEZ L 5

HRERR2019, 7 2 ) Bhfide0s - - -
f’\ e QO I

WAMNA ASSOCIATION

| WHAT WE DO POLICY PUBLICATIONS NEWS & PRESS WHO WE ARE JUNIOR DOCTORS

WMA STATEMENT ON A
MEDICAL CARE PRESS RELEASES

AMA: Put augmented intelligence in practice of med

Adopted by the 70" WMA General Assembly, Tbilisi, Georgia, Oct

JUN 12,2019

PREAMBLE

FA I J 7])3\ @% GC ﬁ U ‘/C Sj‘_\{ &5 [\Q h % @ & ¢ Ejﬁ% fcﬁ C k 0i N ce (Al) in medicine, physicians are working to ensure
r@{é\‘ ) E Ejyﬂﬁj @ 7‘; < . @Eﬂi"c 26 p }\F'Eﬁ D %}j»ﬂ‘:‘ - ¥U elegates to the American Medical Association’s (AMA)

endations today that would keep the focus on Al's role

Héﬁ D SIZEI:?T%\ A FEﬁ D 95[] ﬁ[é D T}ZLA‘ ‘::IIE K- - % i)ﬁ 753‘ 25 6 educing overall costs while increasing value, and

FAI%D 'ﬁE‘J (art1f1c1al inteuigence) k [_/ "C "G‘ ci 7’; < N plications of Al - work that will guide health care in the
AI % H}K@ET%%@EJ (augmented intelligence) eral officials must find the path that ends with better

br chair of the AMA Board of Trustees. “We have to make

k L/ ( 'fjl% O bj % ~ % and creativity as physicians.”
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ADMINISTRATION

FDA : 18IEHICEHI 2R REE
2019F4H ~

https://www.regulations.gov/document?D=F

Proposed Regulatory Framework for Modlflcatlon DA-2019-N-1185>-000]

to Artificial Intelllgence/Machln |

Proposed Regulatory Framework for Modifications to Artificial
Intelligence/Machine Learning (Al/ML)-Based Software as a Medical De\
(SaMD) - Discussion Paper and Request for Feedback

Discussion Paper and Request for Feedb
. Introduction

Artificial intelligence (Al}- and machine learning (ML)-based technologies have the potential t«
transform healthcare by deriving new and important insights from the vast amount of data ge
during the delivery of healthcare every day. Example high-value applications include earlier di
detection, more accurate diagnosis, identification of new observations or patterns on human

physiology, and development of personalized diagnostics and therapeutics. One of the greate
of Al/ML in software resides in its ability to learn from real-world use and experience, and its
to improve its performance. The ability for Al/ML software to learn from real-world feedback

and improve its performance (adaptation) makes these technologies uniquely situated among
as a medical device (SaMD)* and a rapidly expanding area of research and development. Our»
that with appropriately tailored regulatory oversight, Al/ML-based 5aMD will deliver safe and
software functionality that improves the quality of care that patients receive.

FDA has made significant strides in developing policies* *
that are appropriately tailored for SaMD to ensure that

caftn s afFartives foarhnalames reasrhoac iicare inehidins /_
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Artificial Intelligence/Machine Learning (Al/ML)-Based
Software as a Medical Device (SaMD) Action Plan

January 2021

1. Tailored Regulatory Framework for AI/ML-
based SaMD

2. Good Machine Learning Practice (GMLP)

3. Patient-Centered Approach
Incorporating Transparency to Users

4. Regulatory Science Methods Related to
Algorithm Bias & Robustness

5. Real-World Performance (RWP)
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Patient and Public Involvement (PPI)
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N s 1188 : BMJ 2018;362:k3791 doi: 10.1136/bmj.k3791

Artificial intelligence is rapidly emerging as the general purpose panacea of our
age — the answer to everv question, the solution to every problem, the cure to
every disease. Last week, Theresa May became the latest politician to trumpet




PERR - BEAR - 115% - AL D EF(CH UV TAIDFHFE - *'J,%%D‘

HAfF C& SR8,

fRER - =X & - 1@k
il Z W e g7
/ \ R
E Fomics | Q Bl - SRCHEREICE I SAIRE ﬂ‘ﬁ*ﬁﬂ]ﬁmli\
~ I1BAIRIR 5
= % (Fy oo =i @ ooy (s LT BuzAmR
9 1% D 3| | e ;fﬁwm&ﬁm} a1 | mosamme | (| e 3,
1 it s N e L dy || ig i REW LT L))
s (___WT__ p| [T mseeetaaai, - S I il
% e et : | BRERES | E 3 'szzzrzozazzoozz! VD Vgt TTED ]|
=18 i BEIR b | 00 eemsemermccaweew B R o o oL B '":t: “““““ il
= | lam \ VL VB s !
CBE53 O I R B | I L
| BN )
B
i
. Ewrsev 1(8) ATAIRERSEAR L pr-ea e En |
fi e - BE A - 17 B  1RAL S BRCH T DI IR ARG 4

CFILLEMEMCLEMO T, B ARFORMTAE LR LCRMTIV 2+ 22TR " ¢



=1l
[y

Ra—¥— (FYUFAREEL: F YT =)

.

Providing NHS services

babylon
GPat hand

Babylon GP at Hand
could save over

'_. 2 million
A&E visits

in England every 6 months

I i

.. v 1063 AM S .
ylor at hand’ published May 2019 for NHS England
baby|°n | Babylon GP at Hand pa ts wit t roup
Hi again, Sarah
L 4

| have a headache

| see. Would you mind
answering a few questions

about your head?

First things first. Have you
recently injured your head,
(including a burn or a bite)?

N H S ERAEZEDELS

“FINT7—ARN"

No

Yes



Home

NHS Apps Library

Find apps and online tocls to help you manage your health and wellbeing

Search apps

@ Filter apps

¥ By category
c

Cancer I:] Dizbetes

Child health

L]
L]
I:l Covid I:] Healthy fiving
]

Dantal D Meamory and
communication
» By price
Apply filters
Clear filters

Apps: A-Z_Sort by: new to oid

' ACR Digital Urinalysis

The ACR Digital Urinalysis app lets you test a sample of
your pee for albumin and creatinine

Free

+——  Baby and Child First Aid

JA Learn how to help babies or children in 2 range of
emergency situations

Free

W\ EBaby Buddy
ity

Find help and advice to give you and your baby the best

startin life

Free

n Becca Breast Cancer Support App

hental health

[]

D First 2id [:‘ HHS services
[]
[]

D Respirator,
Wi

Online community D Social cans
Pregnancy and baby D Body ar=a:

Find out more on t
website

The way apps and
are aszessed for us
has changed.

For urgent queries
assessment of an 3
1ool, please contac
DNHSX@nhsxnhsa

© Filter apps

Showing results for: "Cancer”

Find out more on the NHSX
website

Becca Breast Cancer Support App

The way apps and digital tools

Find specialist support to help you live with, through
are assessed for use by the NHS

and beyond breast cancer

has changed.

Free
For urgent gqueries about the
assessment of an app or digital

p— too!, please contact

St DNHSX@nhsx nhs.uk

Track changes in your moles and skin using side-by-side

photos.

Free

MoleCare

Check and monitor your skin and maoles to help keep
your skin healthy.

Free

OWise breast cancer

Track your treatment and record fatigue, appetite and
pain to spot trends and improve your care

Fres
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TECHNOLOGY NEWS 29 April 2016

Revealed: Google Al has access to
huge haul of NHS patient data

A data-sharing agreement obtained by New Scientist shows that Google DeepMind's
collaboration with the NHS goes far beyond what it has publicly announced
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that rely on past data to build a predictor of
future health care needs.

Our dataset describes one such typical algo-
rithm. It contains both the algorithm's predie-
tions as well as the data needed to understand

Dissecting racial bias in an algorithm used to manage = i iuner workings: tat s, e undenying in-

the health of populations

gredients used to form the algorithm (data,
objective function, ete.) and links to a rich
set of outcome data. Because we have the

Ziad Obermeyer™®*, Brian Powers®, Christine Vogell®, Sendhil Mullainathan®*+ inputs, outputs, and eventual outcomes, our

data allow us a rare opportunity to quantify

Health systems rely on commercial prediction algorithms to identify and help patients with complex racial disparities in algorithms and isolate the

health needs. We show that a widely used algorithm, typical of this industry-wide approach and mechanisms by which they arise. It should be
affecting millions of patients, exhibits significant racial bias: At a given risk score, Black patients emphasized that this algorithm is not unique.
are considerably sicker than White patients, as evidenced by signs of uncontrolled illnesses. Rather, it is emblematic of a generalized ap-
Remedying this disparity would increaze the percentage of Black patients recelving additional proach to risk prediction in the health sec-
help from 17.7 to 46.5%. The bias arises because the algorithm predicts health care costs rather than | tor, widely adopted by a range of for- and
illness, but unequal access to care means that we spend less money caring for Black patients than non-profit medical centers and governmental
for White patients. Thus, despite health care cost appearing to be an effective proxy for health agendcies (21

by some measures of predictive accuracy, large racial bid
convenient, seemingly effective proxies for ground truth

bias in many contexts.

here is growing concern that algorithms
may reproduce racial and gender dis-
parities via the people building them or
through the data used to train them (7-3).
Empirical work is increasingly lending
support to these concerns. For example, job
search ads for highly paid positions are less
likely to be presented to women {4), searches
for distinctively Black-sounding names are
more likelv to trigger ads for arrest records
{5), and image searches for professions such
as CEQ produce fewer images of women (&),
Facial recognition systems increasingly nsed
in law enforcement perform wWorse on recog-
nizing faces of women and Black individuals

PR EBRRRTHN—IREADREIL
B = | EREZZMNITE AN SIRET

FTEER(C, BRAECHNMIDS T, EEHEZS2
FRACENTETCORUN AT T (FEICEAN) H
EEARRMSIRINEN T
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https://en.wikipedia.org/wiki/Gait_analysis#Applications
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a INPUT IMAGE EXTRACT PHENOTYPE OUTPUT SYNDROMES

N\ MR XL Bain Type
Angelman
Prader-Willi
» Ch 1p36 del
Down
Holoprosencephaly
Potocki—Lupski
Phelan-McDermid
Fetal alcohol
Rett
Fragile X MR
Williams—Beuren
Trisomy 18
Tetrasomy 18
DiGeorge
Greig CPS
Rubinstein-Taybi
Velocardiofacial
Skraban—-Deardorff
Lubs XL MR

0 O O O O O

SIMILARITY SCORE

. B - Phelan-McDermid
_— ’. r ‘ Trisomy 18
: ) : DiGeorge
P e s o : Williams—Beuren
B s vl Holoprosencephaly
¥ i L | Tetrasomy 18
Rubinstein—Taybi
=i —— Lubs XL MR
D o _— b — o Fragile X MR
4 . y | | Prader—Willi
. b ; e » Ny | » » ’ »MH XL Bain Type
P A~ == Viscantas | a6 del
r 2 p36 del
. A 4 ¥ L I

CONV 100x100x32 A 4 VG LY Fetal_ AlcohO!
A4 - Potocki—Lupski

¥ = [ - . POOLING CONNECTED
_— : = : % m s | Rett
— ~ | : | ' J Greig CPS
L 7 Gy L ‘ *4 il sy 7X7XS2-[L Skraban-Deardorff
L ¢ - ‘ CONV 13x13x256 Velocardiofacial
At N . CONV 25x25x195 = B

CONV 50x50x128 SOFTMAX
~

T

\

CONV 100x100x64

Gurovich, Y., Hanani, Y., Bar, O. ef al. Identifying facial phenotypes of
genetic disorders using deep learning. Nat Med 25, 60—64 (2019).
https://doi1.org/10.1038/s41591-018-0279-0
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Brussels, 21.4.2021
COM(2021) 206 final

2021/0106 (COD)

Article 54
Further processing of personal data for developing certain Al systems in the public interest in

Proposal for a the Al regulatory sandbox

In the Al regulatory sandbox personal data law fully collected for other purposes shall
be processed for the purposes of developing and testing certain innovative Al
systems in the sandbox under the following conditions:
LAYING DOWN HARMONISED RULES ON ARTIFICIAL INTELLIGENCE (a) the innovative Al systems shall be developed for safeguarding substantial
(ARTIFIC]AL INTELLIGENCE A(:T} AND AMENDING CERTAIN UNION pub][c interest 1in one or more of the fol]owing areas:

LEGISLATIVE ACTS

REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

(i) the prevention, investigation, detection or prosecution of criminal

{SEC(2021) 167 final} - {SWD(2021) 84 final}
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