What is Artificial Intelligence and . : i
can it improve cardiac care?* |

*Thanks for Prof. Sriraam Natarajan, PhD (UT Dallas) L—I]D
and many others for all the great collaborations
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Prof Dr. Kristian Kersting p for More Al in Medicine“by Sumathi Reddy,
- The Wall Street Journal, March 4, 2019




The dream of Al is not new
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So, Al has many faces
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alNIERE
are

smart

https://www.youtube.com/watch?v=
XQ79UUI0eWc



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

Al 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 Al does
not have to confine itself to
methods that are biologically
observable.

- John McCarthy, Stanford (1956),
coined the term Al, Turing Awardee




— Al 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.

Kristian Kersting - Statistical Relational Learning in Healthcar: = ‘
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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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a form of machine
learning that makes
use of artificial
neural networks

Geoffrey Hinton Yann LeCun Yoshua Bengio

Google Facebook (USA) Univ. Montreal (CAN)
Univ. Toronto (CAN)
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1956
Al is Born

A Proposal for the

DARTMOUTH SUMMER RESEARCH PROJECT ON ARTIFICIAL INTELLIGENCE

We propose that a 2 month, 10 man study of artificial intelligence be
carried out during the summer of 1956 at Dartmouth College in Hanover, New
Hampshire. The study is to proceed on the basis of the conjecture that every
aspect of learning or any other feature of intelligence can in principle be so pre-
cisely described that a machine can be made to simulate it. An attempt will be
made to find how to make machines use language, form abstractions and concepts,
solve kinds of problems now reserved for humans, and improve themselves. We
think that a significant advance can be made in one or more of these problems if

a carefully selected group of scientists work on it together for a summer,

Dartmouth Conference

1

John McCarthy
Turing Award 1971

Marvin Minsky
Turing Award 1969

Allen Newell
Turing Award 1975

Herbert A. Simon
Turing Award 1975
Nobel Prize 1978



A very short history of Al

expert systems
neural networks

‘ Peaks of Inflated Expectations (_ | I ?

Plateau of Productivity

Slope of Enlightenment

Troughs of Disillusionment

Technology Trigger

1956




What’s dlfferent B R
now than it #1 models are blgger
used to be? #2 we have more data

“#3 we have meore compute power

#4 the systems. actually work for several tasks-




Al does the
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Schachmatt durch ,CrazyAra™
Kiinstliche Intelligenz schldgt mehrfachen Weltmeister im Einsetzschach

Der von den TU-Studierenden Johannes Czech, Moritz Willig und Alena Beyer entwickelte Bot
LLrazyAra"™ hat den Schachprofi Justin Tan in einem Online-Match der Schach-Variante
JCrazyhouse™ mit 4:1 geschlagen. Gelernt hat der Bot mittels kiinstlicher neuronaler Netze,
was ihm erfaubt, vorausschauend Entscheidungen zu treffen. Das Besondere: Die Studierenden
konnten damit einen Erfolg auf einem Feld feiern, das sonst von Giganten wie Google dominiert
wird,

)

‘_\

. ‘.4.
35 LR ASE £
RN A 1 o ¥
‘-'""‘. J ‘i“‘ - 1

&
Al plays chess and GO 4

A
) £

A
‘3
ARY A
L0 Y

eCe
Z.o:é A\phaGO \-—e e Se dO\ CrazyAra vs JannLee (Man vs Machine - Crazyhouse Chess on lichess.org) - 2 days ag
o

o - Category




Al assists you
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Al is harder then you think!
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Crossover of ML and DS with databases

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

EHRs are dirty and interconnected W et
% PatientlD Gender Birthdate o PatientID Date Physician Symptoms  Diagnosis

= ©

= 3/22/63 ; Pl 1/1/01  Smith  palpitations hypoglycemic
'% § Pl 2/1/03 Jones fever, aches influenza
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Natarajan, Khot, Kersting, Shavlik. Boosted Statistical Relational Learners. Springer Brief 2015

Boosted Statistica

Understanding Electronic Health Records|
Atherosclerosis is the cause of the majority of
Acute Myocardial Infarctions (heart attacks)
Left—True

Logical Variables Right - False

(Abstraction) Rule/Database view

age_bw(a,35,45,7) g (_Smoke(a,No.5)

TECHNISCHE UID

UNIVERSITAT THE UNIVERSITY
DARMSTADT  OF TEXAS AT DALLAS

. .
C hol_bw(,.200400,7) I Plague in the left
coronary artery

C_Moladon) > [Circulation; 92(8), 2157-62, 1995;
JACC; 43, 842-7, 2004]
, _ig_bw(3,100,1000,5)

0.79

- 0.2 0.830 Algorithm | Accuracy | AUC-ROC [The higher,
PrObablhty J48 0.667 0.607 the better
* 0.8 0.97 0.8 SVM 0.667 0.5
AdaBoost | 0.667 0.608
Cage bw(a,30355) Bagging | 0.677 0.613
/\ NB 0.75 0.653
RPT 0.669*% 0.778 25%
0.25 RFGB 0.667* 0.819
Algorithm Likelihood AUC-ROC AUC-PR Time
for Mini,r\]g tMartov Logic The higher, the better The higher, the better The higher, the better The lower, the better State'Of'the'art
eltworks
Boosting 0.81 ]11% 0.96 ] 28% 0.93 ]50% 9s ] 37200x
LSM 0.73 0.54 0.62 93 hrs o faster

[Kersting, Driessens ICML 08; Karwath, Kersting, Landwehr ICDM 08; Natarajan, Joshi, Tadepelli, Kersting, Shavlik. IJCAI"11;

Natarajan, Kersting, Ip, Jacobs, Carr IAAl "13; Yang, Kersting, Terry, Carr, Natarajan AIME "15; Khot, Natarajan, Kersting, Shavlik
ICDM"13, MLJ"12, MLJ 15, Yang, Kersting, Natarajan BIBM 17]



The Quest for
a ,good” Al

How could an Al 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?

, 1 he Ethics of Artificial
Intelligence” Cambridge ‘
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Handbook of Artificial :
Intelligence, 2011 -M M [

Nick Bostrom

Eliezer Yudkowsky

MACHINE INTELLIGENCE
RESEARCH INSTITUTE




One of the
key questions:

Can we teach

morality
to machines?




The Moral Choice Machine <z
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[Jentzsch, Schramowski, Rothkopf,
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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! Al is a

team sport.
We need you!




