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The dream of AI is not new

Talos, an ancient mythical
automaton with artificial intelligence
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AI today
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Downfall of 
humanity… AI is the saviour of

the world?

So, AI has many faces

Saviour of
the world
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What
is AI?
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Humans
are
smart

https://www.youtube.com/watch?v=
XQ79UUIOeWc

https://www.youtube.com/watch?v=XQ79UUIOeWc
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AI asks, can
machines be
smart, too?

„the science and engineering of
making intelligent machines, 
especially intelligent computer
programs. 

It is related to the similar task of
using computers to understand
human intelligence, but AI does
not have to confine itself to
methods that are biologically
observable.“

- John McCarthy, Stanford (1956),
coined the term AI, Turing Awardee
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AI wants to build intelligent computer 
programs. How do we do this?

We use algorithms: 
unambiguous specifications 
of how to solve a class of 
problems – in finite time.
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Think of it as a recipe!
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Learning Thinking Planning

Vision Behaviour Reading
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Machine 
Learning

the science "concerned with 
the question of how to 
construct computer programs 
that automatically improve with 
experience”
- Tom Mitchell (1997) CMU
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Deep 
Learning a form of machine

learning that makes
use of artificial
neural networks

Geoffrey Hinton
Google
Univ. Toronto (CAN)

Yann LeCun
Facebook (USA)

Yoshua Bengio
Univ. Montreal (CAN)
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Computer Science

Artificial
Intelligence

Machine 
Learning

Deep
Learning

Overall Picture
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1956 
AI is Born

Dartmouth Conference

John McCarthy
Turing Award 1971

Marvin Minsky
Turing Award 1969

Allen Newell
Turing Award 1975

Herbert A. Simon
Turing Award 1975
Nobel Prize 1978
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A very short history of AI
neural networks

expert systems

1956 2019

?
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#1  models are bigger
#2  we have more data

#3  we have more compute power 
#4  the systems actually work for several tasks

What’s different 
now than it 
used to be?



Kristian Kersting  - Statistical Relational Learning in Healthcare



Kristian Kersting  - Statistical Relational Learning in Healthcare



Kristian Kersting  - Statistical Relational Learning in Healthcare



Kristian Kersting  - Statistical Relational Learning in Healthcare



Kristian Kersting  - Statistical Relational Learning in Healthcare

Real personNot a real 
person
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AI is harder then you think!
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P(           |                     )?heart
attack
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P(           |                     )?heart
attack
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ScalingUncertainty

Databases/
Logic/
Reasoning

Statistical 
AI/ML

De Raedt, Kersting, Natarajan, Poole: Statistical Relational Artificial Intelligence: Logic, Probability, and 
Computation. Morgan and Claypool Publishers, ISBN: 9781627058414, 2016.

increases the number of 
people who can 
successfully build ML/DS 
applications

make the ML/DS expert      
more effective and     
employing domain knowledge

building general-purpose 
data science and ML 
machines 

Crossover of ML and DS with databases

P(           |                     )?heart
attack
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According to the World Heart Federation, cardiovascular disease cost the 
European Union EURO169 billion in 2003 and the USA about 
EURO310.23 billion in direct and indirect annual costs. By 
comparison, the estimated cost of all cancers is EURO146.19 
billion and HIV infections, EURO22.24 billion

Nat Rev Genet. 2012 May 2;13(6):395-405
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EHRs are dirty and interconnected

PatientID Date Prescribed    Date Filled    Physician    Medication    Dose    Duration

P1            5/17/98            5/18/98         Jones          prilosec 10mg    3 months

PatientID SNP1  SNP2   …  SNP500K

P1         AA      AB                BB
P2         AB      BB                AA

PatientID Gender Birthdate

P1          M      3/22/63

PatientID Date    Physician  Symptoms      Diagnosis

P1       1/1/01    Smith     palpitations   hypoglycemic
P1       2/1/03    Jones      fever, aches    influenza

PatientID Date     Lab Test        Result

P1       1/1/01  blood glucose       42

P1       1/9/01  blood glucose       ??
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[Circulation; 92(8), 2157-62, 1995; 
JACC; 43, 842-7, 2004]

Plaque in the left 
coronary artery

Atherosclerosis is the cause of the majority of 
Acute Myocardial Infarctions (heart attacks)

[Kersting, Driessens ICML´08; Karwath, Kersting, Landwehr ICDM´08; Natarajan, Joshi, Tadepelli, Kersting, Shavlik. IJCAI´11; 
Natarajan, Kersting, Ip, Jacobs, Carr IAAI `13; Yang, Kersting, Terry, Carr, Natarajan  AIME ´15; Khot, Natarajan, Kersting, Shavlik
ICDM´13, MLJ´12, MLJ´15, Yang, Kersting, Natarajan BIBM`17]

Algorithm
for Mining Markov Logic 

Networks

Likelihood
The higher, the better

AUC-ROC
The higher, the better

AUC-PR
The higher, the better

Time
The lower, the better

Boosting 0.81 0.96 0.93 9s
LSM 0.73 0.54 0.62 93 hrs

Probability

Logical Variables 
(Abstraction) Rule/Database view

37200x
faster

11% 78% 50%

25%

The higher, 
the better

Natarajan, Khot, Kersting, Shavlik. Boosted Statistical Relational Learners. Springer Brief 2015 

Understanding Electronic Health Records

state-of-the-art
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The Quest for

a „good“ AI

How could an AI programmed
by humans, with no more
moral expertise than us,
recognize (at least some of) 
our own civilization’s ethics as
moral progress as opposed to
mere moral instability?

Nick Bostrom Eliezer Yudkowsky„The Ethics of Artificial

Intelligence“ Cambridge 

Handbook of Artificial

Intelligence, 2011
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One of the
key questions:

Can we teach
morality

to machines?
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The Moral Choice Machine
Not all stereotypes are bad

Generate embedding for new
question „Should I … ?“

Embedding of
„Yes, I should“

Embedding of
„No, I should not“

Calculate
cosine similarity

Calculate
cosine similarity

Report most
similar asnwer

[Jentzsch, Schramowski, Rothkopf, 
Kersting  AIES 2019]
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[Jentzsch, Schramowski, Rothkopf, 
Kersting  AIES 2019]

https://www.hr-fernsehen.de/sendungen-a-
z/hauptsache-kultur/sendungen/hauptsache-
kultur,sendung-56324.html

The Moral Choice Machine
Not all stereotypes are bad

https://www.hr-fernsehen.de/sendungen-a-z/hauptsache-kultur/sendungen/hauptsache-kultur,sendung-56324.html
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So yes there seems 
to be ways to teach 
medicine and moral 
to machines

but there is still a lot 
to be done! AI is a 

team sport. 
We need you!


