07/03/2017

. .4 B WILL WORK .
Robotsvs_., BI‘IEfII’Ig L WORK,
Lawyers...? FeetgINRalZel 4

David Wood
@ CE A

Chair, London Futurists Principal, Delta Wisdom

landonfuturists.com

deltawisd om.cam @dw httpy, 3 il 5. ooyl -weork-for-free,

1
Atlas, The Next Generation

Boston Dynamics
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More companies are likely to follaw suit...
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Four theses to be explored

; : Al progress
Alisoveryped?) ?

Progress with Al will slow down(?) ¥

Anticipate

creative,
caring robots

Al won't impact the creative, higher-level jobs{?) ¢

Al will create more jobs than it destroys{?}

The fourth Industrial Revolution is different
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Disruptions can take a long time in gestation
Even though they may eventually seem to blossom quickly
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Four stages of resistance
(by lawyers to ideas about technological change}
1. “This is worthless nonsense”
2. "This is an interesting but perverse point of view”
3. “This is true but quite urimportant”

4. “t have atways said so”

Major
opportunity
here

Professor Richard Susskind OBE
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Amara’s Law

We tend to overestimate
the effect of a technology
in the shart run
and underestimate the
effect in the long run

Roy Amara
President, Institute for the Future
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“History does not repeat itself,
but it rhymes”

Attributed to
Mar ¢ Twain, novellist
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“The average lifespan of a company
listed in the Standard & Poor 500
index of leading US companies has
decreased from 67 years in the 1920s

UBER

2009
to just 15 years today”
- Richard Faster, Yale &
In 8 years time, “more than 3/4 of -
the S&P 500 will be companies that airbnb
2008

we have not heard of yet”

“Uber is higher valued than GM, Ford
and maost of the S&P 5007

Positive feedback cycles
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Population, Income, Carbon Emisshons
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Positive feedback cycles

4 __ 1%

Design,
Manufacturing
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Positive feedback cycles
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- The acceleration of disruption

Engineers
Entrepreneurs & Scientists

Designers People Educators

Artificial Intelligence cycle Deep Learning

Technology m

‘ The acceleration of technology
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Positive
feedbacl

The 4th Industrial Revolution
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NBIC Convergence
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Positive feedback cycles
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4th Industrial Revolution
+50 years NBIC convergence
2010...
3rd Industrial Revolution +30 years
+80 years Computers, alectronics
1960..,

2040...

2nd Industrial Revolution The
Pﬂzn years Electricity, chemicals, mass production Technological
1830... Singularity

1st Industrial Revelution
Steam, mechanisation
1760...

Technological

Scientific method Open society
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New New
machines life
New New
algorithms minds
1
1
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2004

Frank Levy Richard 1. Murnane
MIT Harvard

“Computersation shou'd have little effect o1 the
percentage of the wor ¢ torce engaged in these tasks...

Examples include driving a truck ..

“Mon-routine manual tasks: shysical tas<s that
cannot be well-described as fol owing a set of If-
Then-Else rules, becausa they require optical
recognition and e motion control that have proven
extremely difficult for computers to casy out..”
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Sandstorm: Winner of 2004 DARPA Grand Challenge

150 miles in
the Molave

Desert region
of the U5

Compleled <5%
of the course

x
2005 Challenge:

koot
0! | i
Five vehicles

campleted whale
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“emobot”

[N '] “Robots in lapan now have emotions”

P “Al Robots Can Now Read Human Emotions”
epper - o i .
* notic’ng human facial expressians
{7 hittp:ffwww glitch.n ws 201 5-03-10-3i-ro bets-can- nov-read-
— [ J/il \\ hurnan-ematic s ktml

* deciphe-ing mood based upon thei- tane of voice
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Al creating music as good as... Bach

“Muslcal Turing test™
University of Oregon

S A
- Actual  Audience guess
Di. Steve
Bach Larsan
- "Dy Gach
Ci Steve
Laréan Computer

Prof David Cope
Inlversity of Califorma at Santa Cruz - “Bach s absolutely cne of my fovourite corrposars,

z my admiration for his music is deep ard casmic,
That peaple rauld be duped by A computer arogram
Was very disconcerting.” — Steve Larsan
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Heads-Up, No-Limit Texas_HoId'.'?:n poker :ﬁ
The bot gets better and bgtte;' EVEry day” {
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The third machine age

1. Machines replaced huran muscular effort
— They manipulated enerpy =
— They produced motion

2. Then machines replaced human calculation effort
— They manipulaled informalinn {using algorithms)

— They produced numerical -esults
3. Machines are now replacing human creative effort
— They manipulate “leaning data” to ceveal cause-effect palterns
— They produce glgorithms {using information)
— They progress from a seed algarithim to unexpected new ins'g1t
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March 2016
AlphaGo 4,
Lee Sedal 1
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“The Master Algorithm”
Pedro Domingos, 2015

THE MASTER Hei e e =%

ALGORITHM

Swimbelisls _opic & philosophy inverse deducticn
FEW THE QUEST FOR o 5 ) :
Cannectiorests  Neuroscicree back propagation
THE ULTINATE s
LEARNING MACHINE WILL Evolutioraries  Zvolutionary biology  genetic programiming

REMAKE BUR WORLD SayRsizns Statistics
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“How The quest Tor the ultimale learning machine will
remake oLr worlg®
Edw2 Pag

prabability infererce

kel machlinzs

il
“A yellow bus driving down a
road with green trees and
green grass in the
background”

Phato via
Andraw Ng,
Chief Scientist,

Baidu



07/03/2017

“Smartphones will save lives by spotting skin cancer early” “Google’s DeepMind Al can lip-read TV shows
better than a pro”: 46.8% words correct vs. 12.4%

BBC data set contains nearly
17,500 unique words

— | > https://www.newscientist.com/article/2113299-googles-deepmind-
@dw2 htp: thetimes.co.uk/article/smar ill lives-b ing-skin-cancer-early-ztbjx7tdr @dw2 ai-can-lip-read-tv-shows-better-than-a-pro/

“With this update, Google Translate is improving more in a single leap than

" H
we’ve seen in the last ten years combined. But this is just the beginning...” CompUters will have

developed ‘common
sense’ within a decade

“No problem “Problems can

can be solved never be A
from the same solved with the and we could be cou ntlng
consciousness same way of .
thattheyhave f ©° A thinking that them among our friends
arisen.” Dunkitia oo G o i wsianden caused them.”
not long afterwards”
Geoffrey Hinton
University of Toronto and Google
http://www.maclean: h f-aloh, h hat-b h
https: .theguardian.com/science/2015/may/21 le-a-step-closer-
@dw2  https; bl I 1 { I @dw2 machines-with-human-like-intelligence
. . “ . ), epe - . ”
5 unpredictable factors accelerating Al China’s Artificial-Intelligence Boom
1. Hardware with higher performance: Continuation of Moore’s Law? ‘ '
— “18 different candidates” in Intel labs to add extra life to that trend +GPUs, The U.S. no longer leads
— Hard-to-predict breakthroughs with Quantum Computing? TPUs... the world in journal B * n
2. Software algorithm improvements?  Improvements from Big Data articles on Deep Learning. 3
— Can speed things up faster than hardware gains — e.g. chess computers Now China leads. :

— Compare: Andrew Wiles, unexpected proof of Fermat’s Last Theorem (1993)
3. Learnings from studying the human brain?

— Improved scanning techniques -> “neuromorphic computing” etc

— Philosophical insight into consciousness/creativity?!
4. More people studying these fields than ever before (Smarter people?!)

— Stanford University online course on Al: 160,000 students (23,000 finished it)

— More components/ databases / tools /methods ready for re-combination

— Unexpected triggers for improvement (malware wars, games Al, financial Al...)
5. Transformation in society’s motivation?  “sputnik moment!?”

— Financial motivation

“The velocity of work is
much faster in China than
in most of Silicon Valley,”

says Andrew Ng, chief
scientist at Baidu.
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1900: 41% 1900: 21M
1930: 22% 1915: 26M
1945: 16% 1935: 17M
1970: 4% 1950: 8M
2000: 1.9% 1960: 3M

Farm worker Farm worker

UX designer
in web firm

UX designer
in web firm

lawyers be

Will lawyers be
like horses?

like farm workers?
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Page 44

Preparing for a fast-changing future
. Fight techno-myopia
— Become literate about NBIC and other exponential technologies
— Particularly about Deep Learning (second generation Al)
— Factors influencing speed ups and slow downs (accelerators & brakes)
. Fight techno-centrism & techno-fatalism Better foresight
— Anticipate and influence the human aspects of scenarios
3. Fight inertia & complacency Expect surprises
— Learn about Agile & Lean (not just software development)
— Increments; sprints; value-flow; pivots; feedback; retrospectives
4. Open collaboration -> Practice collaborative futurism
— Improve your scenario planning through regular feedback
5. Intelligence Augmentation (IA): partner with technology

— Race “with the machines” rather than “against the machines”
@dw2 Page 45
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