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Al: the New Electricity

“Al Is the new electricity.
Just as electricity transformed industry
after industry 100 years ago,
| think Al will do the same.”

Andrew Ng, Stanford, Baidu, Coursera



“| believe that at the end
of the century the use of
words and general
educated opinion will
have altered so much that
one will be able to speak
of machines thinking
without expecting to be
contradicted.”

— Alan Turing,
Computing Machinery
and Intelligence (1950)



Every aspect of learning or any other
feature of intelligence can in principle be so
precisely 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.

John McCarthy,
Dartmouth Workshop 1956
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Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.



* Labeled data
* Direct feedback
* Predict outcome/ffuture

Learning

Unsupervised Reinforcement
* No labels » Decision process
* No feedback * Reward system

* “Find hidden structure” * | earn series of actions
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Delete all spam messages now (messages that have been in Spam more than 30 days will be auf
deleted)

Mr Collins Belly
Anti-Fraud Unit ICPC
Zipeem

Anti-Fraud Unit ICPC
UsTrendy Indie Fashion
YOU'RE-APPROVED
WORK @ HOME

Office

Mr.Sambo Ngene
Congratulations!

Jocelyn Weir

Registered_Offender_List.

Pam vetection

Attention Funds Owner, - Attention Funds Own
PAYMENT NOTIFICATION - ICPC NIGERIA (An
Per raggiungere i tuoi progetti, scopri le rego
PAYMENT NOTIFICATION - ICPC NIGERIA (An
New Arrivals Just Added! - This message was
YOUR Roof is Covered FREE!!

(PLEASE REPLY) Woburn FULL TIME - 2 Rem
Re:Confirm deposit - DEPOSITED INHERITAN
Message From Mr.Sambo Ngene, Director, Forei
Here is your chance to win a brand new Ford!
Do not regret skipping these jobs - Jul 27, 20’
SEX-Offender living near-YOU!! {Find-Out}
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Email Spam Detection: GOFAI

o

* “If the message contains the word “sex” ...”

o

* “If the message contains the string “SSS” ...”

* “If the message contains “PAYMENT
NOTIFICATION” ...”

* “If the message sender is from Nigeria ...”

Too many rules, too brittle!
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Email Spam: Let the Data Speak!

e Learn the rules automatically

Supervised Learning Model

Expected
Label
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Supervised Learning

* Large amount of labelled (annotated) training
data consisting of pairs (x,y) where x is the raw
data and vy is a label.

e Example: (emaill, spam), (email2, not spam)



People Behind It :
LeCun, Hinton, Bengio & Ng

Deep Learning 2005-
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Image Recognition

* ImageNet Dataset
e 15 million labeled high-

spider monkey

us [ffordshire bullterrier

dead-man’s-fingers howler monkey |

resolution images of
objects in roughly
22,000 categories

ILSVRC top-5 error on ImageNet
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Google Translate

Input sentence: Translation (PBMT): Translation (GNMT):
Z e rbiTig R | LI Kegiang premier Li Kegiang will start the
SMTPLE A ¥HEME, B | added this line to start annual dialogue
MEAMEBHEZEST | the annual dialogue mechanism with Prime
|IELRE TPy N5 ) mechanism with the Minister Trudeau of
= Canadian Prime Minister | Canada and hold the first
Trudeau two prime annual dialogue between
ministers held its first the two premiers.
annual session,

reduce translation errors across its Google Translate service by between 55 percent and 85 percent
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Al Revolution in NLP

6 perfect translation

5

4 neural (GNMT)
phrase-based (PBMT)

Translation quality
W

English  English English  Spanish French  Chinese

> > > > > >

Spanish  French  Chinese  English English  English

Translation model



Supervised Learning
AR\ AfE parallel corpus

MG RS HME  The corporation has been estim
EERNEEZHR  torun more than one milion pag
. 2 it FiACIEHRES  in data centers around the world
tranSIatlon KR BRIE 5448 to process over one bilion searc
RITHMERH  requests and about twenty-four i

model Xig & T2 of user-generated data each dat
REZERETHNE December 2012 Alexa listed as

monolingual corpus

started functioning in 1928 and established the tradition of
large exhibitions and trade fairs held in Brno, and nowadays

o de I also ranks among the sights of the city. Brno is also
known for hosting big motorbike and other races on the

v Masaryk Circuit, a tradition established in 1930 in which
the Road Racing World Championship Grand Prix is
one of the most prestigious races. Another notable cultural

E n g I iS h O utp ut Need Iots Of tra | n | ng data tradition is an international fireworks competition.

* EU Parliament documents in multiple languages
* Bibles in multiple languages
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Unsupervised Learning

* Large amount of raw data without
labels/annotations

 Example: cluster your emails into different
folders based on projects they are about

* Example: cluster archive of GP news articles
topic-wise: politics, sport, entertainment ...
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Document summarization
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Automatically extract a
Summary of documents
From raw text without
any supervision.



Document Summarization CHALMERS

UNIVERSITY OF TECHNOLOGY

Summaries

(Approx. 40 words)

|Multiple Kernel
Learning|

The report said Andreas Lubitz repeatedly set
the plane for an unauthorised descent earlier
that day. He had locked the flight captain out
of the cockpit. Five minutes on the
Duesseldorf-Barcelona flight 07:21:10 - Plane
told to descend to 21,0001t

[TextRank]

The co-pilot of the Germanwings plane that

LA B Rr:cscarcHGF

Original Text FINDWISE

ness Tech Science Magazine Entertainment & Arts Health SRARCH.DRLYEN: SOLUTION

Pictures World selected Africa Asia Australia Europe selected
Latin America Middle East US & Canada [Germanwings crash:
Co-pilot Lubitz 'practised rapid descent'] 21 minutes ago From
the section Europe [Germanwings co-pilot Andreas Lubitz is
known to have suffered depression in the past] [Alps plane
crash] What drives people to murder-suicide? The victims of the
Germanwings plane crash Germanwings: Unanswered questions
Flight 4U 9525: The final 30 minutes [[The co-pilot of the
Germanwings plane that crashed in the French Alps in March
appears to have practised a rapid descent on a previous
flight, a report by French investigators says.]] [The report said
Andreas Lubitz repeatedly set the plane for an unauthorised
descent earlier that day.] Lubitz is suspected of deliberately
crashing the Airbus 320, killing all 150 people on board. [[He had
Incked the flinht cantain aut of the cacknit 1l The nlane had




Data-driven Secure Business
Intelligence

David Sands, Peter Damaschke, Devdatt Dubhashi, Gerardo Schneider, Andrei Sabelfeld

- Recorded Future FINDWISE
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SEARCH DRIVEN SOLUTIONS



Reinforcement Learning
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Elo Rating

AlphaGoZero: Al Tabula Rasa
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Crazy Stone AlphaGo Fan AlphaGo Lee AlphaGo Master AlphaGo Zero



Why Now?

Data sensing,
acquisition revolution

Rapid increase in
computing power

Novel algorithms

Output Layer

Hidden Layer 2

Hidden Layer 1

Input Layer
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BASED ON YOUR
INTERNET HISTCRY,
YOU MIGHT BE DUMB
ENOUGH TO ENJOY
EXTREME SPORTS.

DilberGartoonist@gmail com

Dilbert.com

CLICK HERE TO BUY A
TICKET TO BASE JUMP
FROM THE INTERNA -

TIONAL SPACE STATION.
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Electricity and Al as General Purpose
Wide scope for 1€Chnologies

improvement and
elaboration

Application across a wide
range of uses

Potential for use in a wide
variety of products and
processes

Strong complementarities
with existing or potential
new technologies

000000000000 NNROOGODS
0000000000000 000COC
>«

THE SECOND
MACHINE AGE

ERIKBRYNJOLFSSON A
ANDREW McAFEE
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Al will contribute as much
as S15.7 trillion to the world
economy by 2030 (PwC)

S$6.6 trillion from increased
productivity as businesses
automate processes and
augment with new Al
technology, and $9.1 trillion
from consumption side-
effects as shoppers snap up
personalized and higher-
quality goods

ARTIFICIAL
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Google Data Centers

* 40% energy saving on
cooling gave a 15%
reduction in power
usage efficiency, (PUE).

e self-learning algorithms
to predict how hot data
centres were going to
get within the next
hour.
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Al In Energy

e Supervised Learning:
— Predict customer usage based on historical data
— Predict volatility of renewable energy generation
— Balance grid using battery storage
— Energy infrastructure decisions

* Unsupervised:
— Segment customers according to energy usage
— Generate reports on energy usage
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Charging Station Placement
in Gothenburg using MATSIm

Arod Industrial Gothenburg Central
Volvo Cars Area Train Station
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Artificial 7,
Intelligence

The Future of
Humankind




