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What Is , Artificial Intelligence”?

@ There is no generally accepted definition:
© , ... making machines intelligent ...”
© , ... making machines appear intelligent ... "
© , ... making machines simulate / imitate intelligence ...

@ What would we like to see?
¢ Analysis / Decision
¢ Explanation

Yz

¢ Dialogue / Debate

@  Smartass” definitions:
¢ Al s whatever hasn't been done yet"

© | Artificial intelligence has the same relation to intelligence as
artificial flowers have to flowers. From a distance they may
appear much alike, but when closely examined they are quite
different. | don't think we can learn much about one by
studying the other. Al offers no magic technology to solve
our problem. Heuristic techniques do not yield systems that
one can trust.”

Vor. Lix. No. 236.] [Octaber, 1860
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A QUARTERLY REVIEW
oF

PSYCHOLOGY AND PHILOSOPHY

1—COMPUTING MACHINERY AND
INTELLIGENCE

By A M. Turiva

1. The Imstation Game.

I rROPORE to consider the question, “Uan mnchines think 1°
This should begin with definitions of the meauing of the terms
“ muching ' and * think " The definitions nuight be framed 50 a8 to
reflect a0 far as possible the normal use of the words, but this
sttitude is dangerous. If the meaning of the words * machine
and * think ' are to be found by examining how they are commonly
wsed it ia difficult to escape the conclusion that the meaning
and the answer to the question, * Can machines think 7' is to be
sought in a statistical survey sich as a Gallup poll. But this i
sbeurd. Instead of attenpting such o definition I shall replace the
question by another, which is clossly related to it and is expreased
in relatively unnmbiguous werds,

The new form of the problem can be described in terma of
s game which we call the *imitation game '. It is played with
three people, & man (A}, 8 woman (B), and an interrogator (') who
may be of either sex. The interrogator stays in & room apart
from the other two. The object of the game for the interrogator
ia to determine which of the other two is the man and which is

_the woman, He knows them by labels X and Y, and at the end

of the game he says either* X is A and Yis B'or ' X is Band Y
is A’. The interrogator i= ullowed to put questions to A and B
thus :
C: Will X please tell me the length of his or her hair §
Now suppose X is actually A, then A must answer. It is A's
2 ;
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Leaps through History

» Symbolic Al WWWZOXWW e
(50ies through mid-80ies): ¥ T ol
¢ Facts a0
¢ Rules e

¢ Inference Machines / Logic Processors

» Sub-Symbolic Al z ‘_-. '

(90ies - present time): ' Y
¢ The Neural Metaphor Y R \
¢ Machine Learning / Deep Learning .
» Why the hype today? r n ’_‘J
¢ Availability of high-performance o 8 ",

systems Sa% :
¢ Availability of data ... and people SRR e
willing to share their data B et mar Yl P
J SEANY | LIS Y i @@THU
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What to Expect

@ S I mu |at|o n Of deC|S|OnS US spending on science, space, and technology

correlates with

¢ What about situations which Suicides by hanging, strangulation and suffocation
have not been trained in? L e
© ... spurious states ... o o
@ [ntelligent interpretations L e
¢ ... developing a notion of - -
LSimilarity” ...
1 | N H s 2 2 2002 2003 2004 2003 2006 2007 2008 2003 4000 sicites
¢ Direct applications: facial e e L
recognition, detection of
p|agiarism Total revenufogeeﬁ:‘ﬁ::}rid by arcades =
. . Computer science doctorates awarded in the US
@ Detection of correlations Contsion 55515 (0585055
¢ ... thereby being highly T
dependent on mathematical -
interpretations ... P
¢ ... ignoring spurious A -
correlations ... ;

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

a NO jUStification[ no -8~ Computer science doctorates = Arcade revenue
explanation !! = o
1 H ( 'j\ Tecl;‘nis;hle
@ Don't assume it's gonna work! S b
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Dilemmmata

® Reproduction v/s Generalisation e System performance

e Stability v/s Plasticity depending on:
¢ Layout

Trial-and-error as a ¢ Parametrization
methodology ¢ Coding / Decoding

¢ Training strateqgy
$ X X
A )/ M
H,

¢ Availability of data
XX TR
:=< TR XX X R4 RK

X A X

Under-Titting Appropirate-fitting Owver-fitting
(Lo dimple (o orcefitting--teso é@\wy
caplain the wariance) good ta be true) \\?}))j Hochschule
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Scenarios: Predictive Control

» Application of a zinc layer to sheet metal

¢ Totally harmless
¢ Size of the set-up: 4 m wide, 34 m high, 400 m long
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Scenarios: Facial Analysis & Recognition

@ Personal identification
¢ Problem: false positives

¢ Even 99% correct performance is unsatisfactory

@ Further Analysis
@ Sexual orientation
¢ Criminal Mind
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Scenarios: Autonomous Driving

Weather

Lighting

Complex traffic situations
Unresolved ethical questions
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, Trustworthy”and , Beneficial”

Human agency
and oversight
INDEPENDENT
HIGH-LEVEL EXPERT GROUP ON Accountability Technical robus tess
ARTIFICIAL INTELLIGENCE and safety
SET UP BY THE EUROPEAN COMMISSION
* K %
* K
* BN ¢
** ** Societal and Pri dd
N ha! environmental rivacy and data
. OV Hance
wellbeing
ETHICS GUIDELINES
FOR TRUSTWORTHY Al
Diversity,
non-dis crimination Transparency

and faimess
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How To Reqgulate the Dragon

* Transparency

¢ |t has to be announced and subject to the user's assent
that learning Al systems are operational.

¢ Decisions and interpretations by such a system have to
be laid open.

 Liability
¢ At the same time, the liability for such system's
operation has to be attached to an individual or an
organisation.
* Licensing

¢ A licensing process needs to be established putting
algorithms, processes, and data including
,specifications” under scrutiny.

¢ Thereby, application of certain techniques might
effectively be prevented.

Technische
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Myths

@ Al systems are beginning where
conventional programming is
ending.

@ Al systems are our unbiased
friends.

@ Al systems are reliable.
@ Al systems can be audited easily.

@ Al systems are our friendly
advisors.

@ Al systems have earned our trust.

@ Al systems are imitating human
intelligence.

((f'“ THU <
N ‘})) Hochschule
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Questions / Statements / Comments
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Questions / Statements / Comments
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