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1. THE FUTURE OF EMPLOYMENT: HOW SUSCEPTIBLE ARE JOBS TO COMPUTERISATION? By Carl Benedikt Freyt and
Michael A. Osbornet

2 Magna International Inc. CEO Donald Walker



Be afraid, be very afraid
The robots are coming and they destroy
our livelihood (BBC Debate, April 2015)

Adrew Keen

— Scilicon Valley, f£3 28, Author
of Internet is not the answer

George Mgnus

— Economist, UBC chief economist

For the motion

Walter Isaacson
— Official Biographer of Steve Jobs
— CNN, Time magazine

Pippa Malmgren

— Co-founder of H Robotics
(Drone)

Against the motion |-
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Before After
For 31% 43%
Against 42% 52%
Undecided 27% 5%



Prediction based on Big Data
Infinite Copying of Skills
Effective action/judgement in
circumscribed situations

@
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Cognitive Processing
Creativity,
Judgment,

Value System



Singularity[ZDULVT

« FIZIX,. <400V Tk
— Bill Gates vs Eric Horovitz
o BARELI-FZE

— Over-filtering, Censoring, Information Manipulation,
Fragmented Society, Unemployment

o HIEMGAIMENDRIE

"The development of full artificial intelligence
could spell the end of the human race,” Hawking
cautioned last year.

Stephen Hawking, Bill Gates and
Tesla Motors CEO Elon Musk



 Tom Dietterich (President of Association for the
advancement of Al)

— “So | think the dangers of Al is not so much in artificial
intelligence itself, in its ability to reason and learn, but
in the autonomy. What should we give computers
control over?” (Darpa: Wait, What Conference, Sept.

2015)
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Andrew Ng (Stanford, Baidu)

e “There will always be work for people who can
synthesize information, think critically, and be
flexible in how they act in different situations,”
However, he also acknowledges, “the jobs of
yesterday won’t be the same as the jobs of
tomorrow.” - See more at:

http://staffingtalk.com/is-your-job-safe-from-
artificial-intelligence/#sthash.583l16vll.dpuf



"Right now, even the best Al systems are
dumb.”

LeCun (Director, Facebook Al Research)

http://www.popsci.com/facebook-ai
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Data, Text and Knowledge

Big Data Big Text Big Knowledge

Sensing data Newspaper articles Freebase
Life log Blogs, Twitters Knowledge Graph
Observation of Reality Reports, mails Wikipedia
Classification Logical Inference

Pattern Recognition “ Explanation

Prediction Problem Solving
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1. BRIK

O HHEBOEALIEHAKMICH L. FO2NT-20OEHRFENICIBKXR. ATHEED
ERIC, HOWBEFRDHGEILHELT.

O RETIE, EXITERABAEMARELMHAPHSRH, BSOFHOEXT—42L
A bithzflAabhEATHEZRFFREL. BRI,

O R TOICHEREBRAEADENGLI2IVTOT71—KINyY,

O BHAT, AREHERICEEZAEICKTEL, ThOSZHMELTEMNEALHGES
FFETIEMSIE DL,

The Digital Universe: 50-fold Growth from the Beginning of

2010 to the End of 2020 Deep Learning
SQ_QO)EU: 40.000 N d
2010~20200 CKEE\ETFT—2
104 RS T501% ERDA NI

30,000 /

(Exabytes) 20,000
e E AT

10,000

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20240 j(iﬁ*ﬁ%{j(éﬁéﬁﬁﬂSVRCZOlz
Hi BiL: IDC “The Digital Universe in 2020” [Z& 1+ Deep Learning D 4 RE
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AT AREERIEDTER

#HE-ESRAADER

Apply to the real business and society

L _ INGE - Fia . K
FINT—IG—ER || paps. o sz rim ST 1{["’@ . EEniRyh-HEE mgiﬁﬁ RYFp—
PN =R, SV H—ERTHIY : XHRS =
Tof A Health care . Industrial robots . . Venture
Companies A Vo e Retail Automobile meteorology information _
__ Communications Service Design Document classification business
X, BBk
- Technology transfer
RS 4
% EHZA

Technology transfer

Joint research #EF—L Planning team

BiREME

Text mining

TR AT

Behavior mining

INF—2 5B

Pattern recognition

Prediction
Recommend

PIanning
Control

A B N\ T408E T3 -HMEMAR AT

Brain architecture Al Data-Knowledge integration AI

. — EERETIL D
BEETIV  ABREETIL : Ay RAST
Hippocampus Basal ganglia MBETIL T R EA% e

Cerebral cortex nowledee = .
‘ \J‘ > < K ) Idg‘ probab:iﬁstiil:w Bayesian net
RE-ERELEZELE-ERARKOAIHRLR

Artificial Intelligence Research Base with Industry-Academia cooperation 16




"If we have an idea that actually works,
within a month it can be in front of 1.5
billion people.”

LeCun (Director, Facebook Al Research)
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From Data Science to Al
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Sensing/
Acquisition

Big Data

Data Analytics

Critical Thinking
Statistics, CS
Domain Knowledge

Visualization
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Big Data

From Date Qgnnce to Al

Control
Manipt

Sensing/
Acquisition

Machine Learning

Computational Model
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Cooperation

Big Challenges

Natural
Intelligence

Artificial
Intelligence
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Big Mechanism by DARPA



Genome-Wide Association Studies (GWAS)

Disease
... ATTCGGATATTTAAGGC ... (e.q.. Alzheimer. Cancer)
.. ATTCGGGTATTTAAGCC ... Healthy

“Genetic diagnosis of diseases would be
accomplished in 10 years and that treatments

2000 :
would start to roll out perhaps five years after
that.”
Francis Collins (NIH)
2010 “A Decade Later, Genetic Maps Yield Few New Cures” New York

Times, June 2010.

Slide by Hoifung Poon (MSR, 2013) 31



Traditional Biology

Targeted Experiments Discovery

Slide by Hoifung Poon (MSR, 2013) 32



Genomics

... ATTCGGATATTTAAGGC ...
... ATTCGGGTATTTAAGCC ...
... ATTCGGATATTTAAGGC ...
S/ = ..ATTCGGGTATTTAAGCC ..
... ATTCGGATATTTAAGGC ...
... ATTCGGGTATTTAAGCC ...

? &

High-Throughput Experiments Discovery

Slide by Hoifung Poon (MSR, 2013) 33
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Big Mechanism

Project supported by DARPA

Some of the systems that matter most to the Defense Department are
very complicated. Ecosystems, brains and economic and social systems
have many parts and processes, but they are studied piecewise, and their
literatures and data are fragmented, distributed and inconsistent. It is
difficult to build complete, explanatory models of complicated systemes,
and so effects in these systems that are brought about by many
interacting factors are poorly understood.

Big mechanisms are large, explanatory models of complicated systems in
which interactions have important causal effects. The collection of big
data is increasingly automated, but the creation of big mechanisms
remains a human endeavor made increasingly difficult by the
fragmentation and distribution of knowledge. To the extent that the
construction of big mechanisms can be automated, it could change how
science is done.
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Big Mechanism: Reading-Assembly-
Explanation

Reading Assembly Explanation
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Finding Evidence -EuropePubMed Central

e Currently: runs on 2,550, 328 full texts
e 82,198,474 facts in 38,411,661 sentences
e Full parsing used a version of Enju (Mogura)

* Parsing pipeline run on 60 machines at EBI ~30
days

http://labs.europepmc.org/evf
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Prediction based on Big Data
Infinite Copying of Skills

Effective action/judgement in O O

circumscribed situations
i\i [RC

Cognitive Processing
Creativity,
Judgment,

Value System
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