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Huge problem

Radical solution
Breakthrough 

technology

ALPHA: EUROPE’S 1st MOONSHOT FACTORY
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DESPITE HUGE GLOBAL INVESTMENT HEALTHCARE HAS MADE LITTLE 
PROGRESS BEYOND INFECTIOUS DISEASE

1900 20001920 1940 1960 1980

2000

1600

1200

800

400

0

Mortality rate per 100,000 population

Source Historical Statistics of the United States

All causes

Minus eight infectious diseases



February 2019

THE KEY REASON IS A SHIFT FROM ACUTE DISEASE TO CHRONIC DISEASE...

CancerCancer

Heart 
attack

Stroke

Diabetes

Mental 
disorder

Since 2000, for 
every life saved 
from infectious 
disease, two 

lives have been 
lost from chronic 

disease

70% 
of global 
disease
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…AND THE KEY DRIVER OF CHRONIC DISEASE IS EVERYDAY BEHAVIOUR

Cancer
75% 
of chronic 
disease

Poor 
diet

Smoking

Excessive
alcohol

StressLack of 
exercise

These five 
everyday 

behaviours 
cost the 

world $5tn
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ENCOURAGE 
BEHAVIOUR 

CHANGES THAT 
WILL RADICALLY 

REDUCE THE 
BURDEN OF 

CHRONIC DISEASE 
GLOBALLY.

ALPHA HEALTH: OUR MOON & OUR SHOT

February 2019

A personal health assistant that 
guides you along an effective path 

to improve health-related 
behaviours and live a happier and 

healthier life
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TRUST IS FUNDAMENTAL TO OUR WORK...
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...IN THE WHAT AND HOW OF THE SOLUTIONS WE PROVIDE...
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...AND IN WHO IS SETTING THE AGENDA. 
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BEING ETHICAL MEANS BEING TRUSTWORTHY.



February 2019

CUTTING EDGE AI RESEARCH FROM BCN FOR THE WORLD: 
THE ALPHA HEALTH AI LAB

Empathic AI

Understanding and reacting 
to human emotion in 
multi-modal, interactive 
settings.

Privacy-
Preserving AI/ML

Development and 
implementation of AI/ML 
frameworks making 
“touching” or “seeing” the 
users’ data obsolete.

Our Aim
Developing and scaling 

the breakthrough 
methods necessary for 

answering our 
moonshot question 

while becoming a 
globally acknowledged 
player for translational 

AI/ML research. 

Trustworthy AI

 
Design and implementation 
of AI and ML algorithms and 
systems which are 
“explainable”, helping to 
build trust in AI/ML for 
sensitive use-cases.
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ML/AI TOOLS ARE INCREASINGLY ENTERING THE HEALTH SPACE...
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...BUT DO WE UNDERSTAND WHY AND/OR HOW THEY ACTUALLY WORK?

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



• 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?

The five key questions:
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HOW CAN WE BRING EXPLAINABILITY INTO AI/ML?
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CURRENT NOTIONS OF “EXPLAINABILITY”



• 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.

The Doctor Analogy: 

CURRENT NOTIONS OF “EXPLAINABILITY”
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BUT WHAT ABOUT “ACTUAL EXPLANATIONS”?
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NON-PRIVACY PRESERVING AI/ML

“Traditional” machine learning approach

Updates model parameters

Model that can predict 
salary from age and sex 

Problems:
● Users may not want to share their data.
● With the trained model we might still be able to reveal individual user information.
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• Federated Learning

• Fully Homomorphic Encryption

• Secure Multiparty Computation

• Secure Enclaves

• Differential Privacy

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

PRIVACY-PRESERVING AI/ML
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EXAMPLE: HOMOMORPHIC ENCRYPTION
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Classic Encryption

Prediction

PredictionPredictionPrediction



EXAMPLE: HOMOMORPHIC ENCRYPTION

Fully Homomorphic Encryption

Prediction

PredictionPrediction Prediction
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A GENERAL REMARK: “ETHICALITY” AS MOT DU JOUR



• 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?
○ 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?

When the rubber hits the road:
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THE PRACTICAL SIDE OF BEING ETHICAL



Daniel Malagarriga Daniele Faggion         Roberto Confalonieri Sebastia Agramunt

THE ALPHA HEALTH AI LAB

Fermin Moscoso Giovanni Maffei Francesco Barbieri Federico Lucchesi
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JOIN US IN BUILDING TOMORROW’S ETHICAL AI AND TECH APPLICATIONS
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Want to talk? Get in touch at Tarek.Besold@telefonica.com.

Follow @TeamAtAlpha on Twitter. 

mailto:Tarek.Besold@telefonica.com

