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’ Recommendations:

1.

Politicians and policymakers should avoid thinking that Al is going to solve all the problems
the health and care systems across the UK are facing. Artificial intelligence in everyday life is
still in its infancy. In health and care it has hardly started - despite the claims of some high-
profile players

As with traditional clinical activity, patient safety must remain paramount and Al must be
developed in a regulated way in partnership between clinicians and computer scientists.
However, regulation cannot be allowed to stifle innovation

Clinicians can and must be part of the change that will accompany the development and use
of Al. This will require changes in behaviour and attitude including rethinking many aspects of
doctors’ education and careers. More doctors will be needed who are as well versed in data
science as they are in medicine

For those who meet information handling and governance standards, data should be made
more easily available across the private and public sectors. It should be certified for accuracy
and quality. It is for Government to decide how widely that data is shared with non-domestic
users
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Joined up regulation is key to make sure that Al is introduced safely, as currently there is too
much uncertainty about accountability, responsibility and the wider legal implications of the
use of this technology

External critical appraisal and transparency of tech companies is necessary for clinicians to
be confident that the tools they are providing are safe to use. In many respects, Al developers in
healthcare are no different from pharmaceutical companies who have a similar arms-length
relationship with care providers. This is a useful parallel and could serve as a template. As with
the pharmaceutical industry, licensing and post-market surveillance are critical and methods
should be developed to remove unsafe systems

Artificial intelligence should be used to reduce, not increase, health inequality - geographically,
economically and socially.
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DESPITE HUGE GLOBAL INVESTMENT HEALTHCARE HAS MADE LITTLE s oy Tl
PROGRESS BEYOND INFECTIOUS DISEASE S
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q THE KEY REASON IS A SHIFT FROM ACUTE DISEASE TO CHRONIC DISEASE...  rowercv, Jelefinica
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Since 2000, for
every life saved
from infectious
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lost from chronic
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attack
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q ...AND THE KEY DRIVER OF CHRONIC DISEASE IS EVERYDAY BEHAVIOUR

75%

of chronic
disease

Lack of
exercise

Excessive
alcohol
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everyday
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world $5tn



q ALPHA HEALTH: OUR MOON & OUR SHOT Powered by JelefoNica
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BEHAVIOUR
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A personal health assistant that
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q TRUST IS FUNDAMENTAL TO OUR WORK...

February 2019

).' '1S_readahie
~'Cadable(st ,"‘

) {

rr@y( - ), DIRECTORY_SEPARAT
rray( ', s DIRECTORY_SEPARAT
DIRECTORY_SEPARATOR) {

MT?!, »ope ﬁp adSt );
)

) DIRECTORY_SEPARATOR) {
SEPARATOR;

Powered by 7€7€ﬁ”lm




q ...IN THE WHAT AND HOW OF THE SOLUTIONS WE PROVIDE... Powered by JelefoNica
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q ...AND IN WHO IS SETTING THE AGENDA. Powered by JelefoNica
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q BEING ETHICAL MEANS BEING TRUSTWORTHY.

“Ethics Is knowing the difference between what you have a
right (or the power) to do and what is the right thing to do”
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CUTTING EDGE Al RESEARCH FROM BCN FOR THE WORLD:

THE ALPHA HEALTH Al LAB powered by JelefoNtca

Our Aim

Developing and scaling
the breakthrough
methods necessary for
answering our

moonshot question
while becoming a
globally acknowledged
player for translational
Al/ML research.
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Baidu Research’s breast cancer detection
algor|thm outperforms human pathologists

KHARI JOHNSON ~ @KHARIJOHNSON  JUNE 1 018 9:00 AM

CNN Feature Extractor
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Al-Pathway Companion from Siemens Healthineers
supports decisions along the clinical pathway, with

artificial intelligence

Erlangen, Germany | Nov 25, 2018




q ...BUT DO WE UNDERSTAND WHY AND/OR HOW THEY ACTUALLY WORK? Powered by JelefONLCa
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(MathWorks: Introducing Deep Learning with MATLAB, 2018)
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q ...BUT DO WE UNDERSTAND WHY AND/OR HOW THEY ACTUALLY WORK?

February 2019

|

2! (/-b Z.‘l
} NS

- % “ 5 T oesw
EYLP il o 7
=)

"‘\/C" “ 'g‘;; T X

N

I think you should be a little
more specific, here in Step 2

eeeee

d by 7573/5”“”




q HOW CAN WE BRING EXPLAINABILITY INTO AI/ML?

The five key questions:
* How does the algorithm create the model?

* How does the trained model make predictions?

How do parts of the model influence predictions?

Why did the model make a specific decision for an instance?

Why did the model make specific decisions for a group of instances?
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q CURRENT NOTIONS OF “EXPLAINABILITY” Powered by JelefONLCa
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q CURRENT NOTIONS OF “EXPLAINABILITY” Powered by Jelefonica

The Doctor Analogy:

* Towards patients, physicians should be like comprehensible models:

Deliver diagnosis by providing well-known, high-level indicators revealed in tests (i.e. system symbols).
* Not giving information about how medical tests and evaluations work.

* Towards other doctors/medical staff, physicians may be like interpretable models:

» Sketch technical line of connecting patient symptoms and test results to particular diagnosis.

Other doctors and staff can interpret diagnosis, ensuring that conclusions are supported by reasonable evaluation
functions and weight values for presented evidence.
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q BUT WHAT ABOUT “ACTUAL EXPLANATIONS”?

February 2019

halogen lights,
concrete floor,
boxes, machines

"The image has halogen
lights, a concrete floor,

boxes, and many

machines. These objects

Reasoner are often present in and
related to Factory

operations. The machine

thus believes the image is
of a Factory scene."
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CUTTING EDGE Al RESEARCH FROM BCN FOR THE WORLD:
THE ALPHA HEALTH Al LAB
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q NON-PRIVACY PRESERVING Al/ML Powered by JelefONLCa

“Traditional” machine learning approach

Model that can predict

— salary from age and sex

Updates model parameters

Problems:
e Users may not want to share their data.
e  With the trained model we might still be able to reveal individual user information.
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q PRIVACY-PRESERVING Al/ML Powered by Jelefonica

PPAI offers techniques that allow us to learn from a population without
owning/revealing individual information:

* Federated Learning

* Fully Homomorphic Encryption
» Secure Multiparty Computation
» Secure Enclaves

 Differential Privacy
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q EXAMPLE: HOMOMORPHIC ENCRYPTION Powered by Jelefonica
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q EXAMPLE: HOMOMORPHIC ENCRYPTION Powered by Jelefonica

Fully Homomorphic Encryption
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q A GENERAL REMARK: “ETHICALITY” AS MOT DU JOUR Powered by Jelefonica

ETHICALLY
ALIGNED DESIGN

A Vision for Priortizing Human Wel-being.
with Autonomous and Inteligent Systems

The European Commission’s

HIGH-LEVEL EXPERT GROUP.ON
ARTIFICIAL INTELLIGENCE

>+ K &
* Tk
* /0\[] %
*****

DRAFT
ETHICS GUIDELINES
FOR TRUSTWORTHY Al

Working for

Brussels, 18 December 2018
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q THE PRACTICAL SIDE OF BEING ETHICAL

When the rubber hits the road:

» What are your ethical priorities/moral pillars?

* Does the problem you want to solve align within these constraints?

* What are the basic assumptions underlying your (envisioned) solution?

O

O
O
O
o

Do you need data?

Do you need privacy-sensitive information?

Will you likely be able to serve all customer groups equally?
What is your business model?

With whom do you want to partner?

+ Are there sufficiently many other players asking for similar services as to create a market driving
service/resource availability and prices?

» Are you willing to subject your idea/product/business model/team to public scrutiny?
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q THE ALPHA HEALTH Al LAB Powered by JelefoNica

Sebastia Agramunt

Fermin Moscoso Giovanni Maffei Francesco Barbieri Federico Lucchesi
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q JOIN US IN BUILDING TOMORROW’S ETHICAL Al AND TECH APPLICATIONS Powered by JelefONIcA
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We've got a real opportunity with Al based tech to gain time and efficiencies,
but it has to be implemented in a safe and trusted way. We need to bring
everyone with us on this journey of transformation.

Dr Indra Joshi, Digital Health and Al Clinical Lead, NHS England

Want to talk? Get in touch at Tarek.Besold@telefonica.com.

Follow @TeamAtAlpha on Twitter.
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