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Davos 2015; A Brave New World and Advances in
Artificial Intelligence

Davos 2015; A Brave New World and Adv;ances in Artificial Intgliigencg
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When will robots
take over the world?
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Gartner’s Top 10 Predictions

By 2018, 20 percent of business content will be authored by machines
By 2018, 6 billion connected things will be requesting support.

By 2020, autonomous software agents outside of human contrel will participate in 5 percent of all economic
transactions

By 2018, more than 3 million workers globally will be supervised by a “robo-boss.”
By year-end 2018, 20 percent of smart buildings will have suffered from digital vandalism

By 2018, 45 percent of the fastest-growing companies will have fewer employees than instances of smart
machines

By year-end 2018, customer digital assistants will recognize individuals by face and voice across channels and
partners

By 2018, 2 million employees will be required to wear health and fitness tracking devices as a condition of
employment

By 2020, smart agents will facilitate 40 percent of mobile interactions, and the post-app era will begin to
dominate

Through 2020, 95 percent of cloud security failures will be the customer’s fault

* sumawERs

»

The Race For Al

Nearly 140 private companies working to advance artificial intelligence technologies have
been acquired since 2011, with over 40 acquisitions taking place in 2016 alone

The Race For Al: Google, Twitter, Intel, Apple In A
Rush To Grab Artificial Intelligence Startups
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Deep Learning, Deep Learning,
Deep Learning!

@8> 60+ STARTUPS USING DEEP LEARNING

CORE Al: COMPUTER VISION CORE Al: OTHER BI, SALES & CRM
dlarifl Y racubie Synotrs H A I — v Tokin 2. Eripiar
Troverr deepamatic @ sentient ewv--—' m 1M cenpming Anad O & s DEEPGRAM

c EEEN oo ts o < twentyt Tras ' HWHOMID @

CORE Al: VOICE =) . E-COMMERCE

— ’
INTERFACE T el
e B il d . Yo

VISENTIE

(i) < ACOURED.
ROBOTICS & AUTO : S

- M
IS netrodyne  Ados i Em___ 18 Q =
drives Rokid 757 A . = = s
| pr—— |’ =3 S oudivs™e
HEALTHCARE ey BN
Lc] =
imaga—a— rMindshare B B -QE" 6 m— =
K w L
o O, e @agbeg OTHER Lo P ]
Qoo covoucs (TR - s, TR = Alpaca indico
DD @erdic Alunit wafijrume au () ris Astomation B CBINSIGHTS
.'. Inst
® =
7 T

E0{710 Y= TjE QA ZX|: o|0| X|
'Show and Tell’, FaceNet, DeepFace

Google: Our new system for

New Google Research Project Can Auto-Caption recognizing faces is the best one
Complex Irrlages ever

= QIIE] HEHBED

CrunchBase

oooghe

[E#X:Fortune]

“DeepFace” to
detect whether two
Facebook shows o1l IS deap faces in unfamiliar
learning skills with DeepFace photos are of the
same person with
97.25% accuracy,
regardiess of

; : lighting conditions
[A group of people || - or angles.

shopping at an

outdeor market, 2 ﬁ = e
/

| 1

There are many E b

wegetables at the . e

(fruit stand,

- -l @ =

[=*]: TechCrunch]
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Limitation: Identifying Events or Context

| Coputer: Person:
Tiny Human, Basket. Easter Egg Hunt!

Tiny Human, Basket.

Atzh oIX| o] O H S
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Net! A Generative Model for
¢ Addic

phrase-based (PEMT)

Translation quality
@

Engligh English  English Spanish French  Chinese

Spanish  French  Chinese  Enghish  English  Engiish

Translation model

B XA K|l e|Ar 28 X3

o

»  Cognitive computing systems learn and interact naturally with people to extend what either humans
or machine could do on their own. They help human experts make better decisions by penetrating
the complexity of Big Data

» IBM Watson - 32 functions, 52 technologies, cloud platform, 36 countries, 80,000 programmers

Wsteon: T Best cognises spatsem

= =
— | | |
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=2 ==y
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Al in Financial Services

Leveraging Big Data Analytics, Al and Machine Learning i:"-'iﬂ“"P‘

Across FinTech - U Vg
BANET Risk Investment
Credit Scoring cust Coust Retenti
Aiiition et Management Management
o) - Automated advisory
~  Gather customer gf"f::;:;::?;;mon' Facson Enhanced fraud & solutions
data from multiple [::l rovising digital tolichpoints authentication -  Combine multiple
available sources it gngage ognsumer‘s P solutions data points (social
- Quantify qualitative Craating comiblete custonet Eradicate vulnerable media, search data,
dspetis) . preference profiles by gﬁing accessponts 9‘}3} and provide
~  Customize scoring o A Device identification, visual insights
models iteratively Pefsonalized enbariial biometrics, behavior -  Identifying
offerings £ analysis anomalies
Source: LTR, Fowered by MEDICI
. BILL g!,wedlﬂrmt (&% EDOsE AR
PROSPERP o cardytics  &canrema &b
= 5 : SIGFIC  #a Betterment
::::LendingCIub =B inuay seg‘-,. 3 centnfuge @
OnDeck> iat ey @ LearnVies
. eedzal ~
e s parsatetics BT EESONA 5

Klarna

More: Company USt (S ROC eXATUSTIVE NG 12 fOCUTed on $I0MTUDS

@ i

Transforming Healthcare:
From Virtual Nurses To Drug Discovery

== 90+ STARTUPS TRANSFORMING HEALTHCARE WITH Al

NSIGHTS & RISK MANAGEME) HEALTHCARE RESEARCH MEDICAL IMAGING & DIAGNOSTICS

i e = _
EreR Gl e 3 B W
(M) mmasrs vty 1§ HSOCER 2
B MEBAL  ndd®

= dMegthes DIPE § M A O LM
LFESTYLE MANAGEMENT & MONITORING
©aiCurs

MENTALMEALTH
LiTAD Gingeric
NUTRITION
Ltuain] DRUG DISCOVERY
IMERGENCY RO & HOSFITAL MANAGEMENT (._ __C.-'
¥ gauss @ tweSiAR G
o B quast e O &
v @
VIRTUAL ASSISTANTS Mumarate feuddedil Gl
h"n’ s > WLARADLES Wprisd
T -
MISCELLANEOUS
[ - _S— g
W Moo g =
MO i AVASDI . EXCBINSIGHTS
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MES HEY BY:
Conversational Computing

VA, Chatbot, Conversational Commerce

» Apple Siri, Google Assistant, MS Cortana, Amazon Echo, SKT Nugu

Hi, how can | help?

18
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H&M Bot on Kik | ree————— p—
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Baidu launches medical assistant chatbot to help
doctars collect patient information
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[Uber and Facebook]
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Self-Driving Cars

Google driving to be driverless Convoy of self-driving trucks completes
esh s paieadrc o e bl e bt first European cross-border trip

Linteguid — T estietor

A rotatng sensor with lasers caed . A amaor rsceied oot lett

2 LINAR 0o the mol stoes more
fewt

The Future of Computer Vision and Automated Driving by Prof. Amnon
Shashua

Exhibit 7
Possible time line of autonomous car innovation

2015 2020 2025 2030
Passive Limitod Somi- Fully
Autonomous Autonomaus Autonomaus Autonomous
Diver and Driver intervenes Driver attention Drivariess cars with
parking im critcal suations requirea with manual N SHiver DackuD
assistance overrda
systams ©2% communicatan Fully autanomous
made shared-
Fully autonomous. comaTating
2016 hhercedes S-class
Ausch AB
" Gaogle
piloted diving 5 p
Mevcedes
Rengilt-Nesan
F108 protet
Liad ADOMOUS cars
2016-18 2022 - ing the Next Revelution
B Baidu Non-promium OEMs
S8mi-BUteNOMmous 1o acopt the semi/
prototype fally autgnomaus
technology
208
Tealn auto-
Pliot mode

V& anatysm
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Challenges to Overcome by Self-Driving Cars

SELEDRIVING CARS WON'T
WORK ENTIL WE CHANGE OUR
ROADS—AND ATTITUDES

1

stop, no autonomous car today can reliably make the right decision.

* When the sun is immediately behind a traffic light, most cameras won't
be able to recognize the color of the signal through the glare.

+ [fwe seea truck with a “Makes Wide Turns" sign, we know how to adjust
our driving accordingly. If we see children distracted by the ice cream
truck across the street, we know to slow down, as they may dash toward
it. Today’s computers aren't nearly as skilled at interpreting complex

situations like these.

mitke modest changes (o our infrastructure, program these

cars to behave as predictably as possible, and teach the
prrablic sy ways to interact with them

LS

» Ifaconstruction worker uses hand gestures to tell a car to either go or to

Creating (and maintaining) maps for
self-driving cars is difficult work

Driving requires many complex
social interactions

Bad weather makes everything
trickier

We may have to designregulations
before we know how safe self-
driving cars really are

Cybersecurity will likely be an issue
— though a surmountable one

oy

2o X2 FA A= vts

ot7}?

“there’s no software designer in the world that's ever
going to be smart enough to anticipate all the potential
circumstances this software is going to encounter.

The dog that runs out into the street, the person who runs
up the street, the bicyclist, the policeman or the
construction worker. Or the bridge collapses in a flood.
There is no way that you're going to be able to design a

system that can handle it.”

- Christopher Hart, chairman of the National Transportation

Safety Board
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ST WATSON AS A BRAIN
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A Robotic Dog's Mortality
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An Experimental Study of
Apparent Behavior

-

CAST AWAY

WILSOM

SO0 T EH|: F3}
Differentiable neural computers

» Memory-augmented neural network called a differentiable neural
computer — DeepMind

» It canlearn to use its memory to answer questions about complex,
structured data, including artificially generated stories, family trees,
and even a map of the London Underground

lllustration of the DNC architecture

Controller Heads Memory Links Usage

Wirite —
% I i
i Read

Output

4+
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O|2j2| =7: Al Moves to Chips

Torbes

IBM Has Created A Revolutionary New Model For Computing -- The
Human Brain

As Al moves to the chip, mobile
devices are about to get much
smarter

= H:Forbe s]

[=4:5ilicon Angle]
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»
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Al Doomsayer Says His Ideas “BACKCHANNEL:
Are Catching On

NICK BOSTROM

SUPERINTELLIGENCE
Pl ri Seratigi

3]+ ]< | -[ula]
-~

tesnang How Elon Musk and ¥ Combinator Plan to Stop
Computers From Taking Over

* Musk, Wozniak and Hawking urge ban
_, on'warfare Al and autonomous weapons

“Establish a good working
relationship between the
people working on Al and the
people who are thinking about

safety issues”

[E%: MIT Technology Review,
the Guardian, Backchannel.com]

oy

* auEANEs

B2Hl= 7|=2| 2kHA: Dual-Use of Al

Search-Rescue Seek-Destroy

[Terminator 1]

oy

" adEANEs
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ARTIFICIAL INTELLIGENCE
AND LIFE IN 2030

M HLPAIAEL) YERR STUCTY ON ARTIFCUR INTELEIGANCE | NERORT O THE 2015 STUDY INGEL | SERTEMBER 2000

Partnership on Al

to benefit people and society
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Artificial
Intolerance

~Artificial intel!i_ge_nce and racism
] in | 2* | ]

| @ m { N 2= Eoioinn

i : ; ~egd : | ek al2isics

[Z3: MIT Technology Review]

B " [E#: TechCrunch]

R " e’ St
AN
LANRANARAY

0| 4 5 = Data Ethics Framework
A 2R HAl

+  Support research into mitigating algorithmic
discrimination, building systems that support fairness

and accountability, and developing strong data ethics
frameworks

» Encourage market participants to design the best
algorithmic systems, including transparency and
accountability mechanisms such as the ability for
subjects to correct inaccurate data and appeal
algorithmic-based decisions.

Big Data: A Report on
Algorithmic Systems,

Opportunity, and Civil Rights
+ Promote academic research and industry development

of algorithmic auditing and external testing of big data
systems to ensure that people are being treated fairly.

» Broaden participation in computer science and data
science, including opportunities to improve basic
fluencies and capabilities of all Americans.

+ Consider theroles of the government and private sector
in setting the rules of the road for how data is used.
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Can Machines Becoine Moral?

Donsoward « arsficisd InelSgemee: Hebavior, Merslity Piilosophy. Brasse NvOs s

Don Howard

33

Al= Moral Machine! &= 9 =7}?

'Will your driverless car be willing to kill
you to save the lives of others?

 autonomous vehicles: should

he moral dil iE4
of occupants?

SITiANE Of avoid ar

Survey ne
they hit pe

of prc

sk

There's a chance it could bring the mood down. Having chosen your shiny new
driverless car, only one question remains on the arder form: in what
circumstances should your spangly, futuristic vehicle be willing to kill you?

[E5: The Guardian]

» 6 online surveys (n

more moral for AVs to sacri

Fig. L Three traffic situati

The Social Dilemma of Autonomous Vehicles

Jean-Frangois Bonnefon (CMNRS, Univ. of Toulouse), Azim Shariff (Univ. of Oregon), Iyad Rahwan (MIT Media Lab)

c

harm. The car must decide between

34

(A) killing several pedesirians or one passerty, (B) killing one pedestrian or its own passenger. and
{C) killing severa! pedestrians or its own passenger.

=1928 total participants) between June and November 2015

» Instudy one (n=182 partici?ants}, 76% of participants thought that it would be
ice one passenger rather than kill 10 pedestrians
»  how likely they would be to buy an AV programmed to minimize casualties?
likelihood of buying an AV was low even for the self-protective option (median = 50)
» it appears that people praise utilitarian, self-sacrificing AVs and welcome them on
the road, without actually wanting to buy one for themselves.

27
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QlZta} AlIQ| &t XF2: Emotional Car

SoftBank and Honda team up for cars
that can read emotions

The plan is to involve everyone's favorite life-sized robot Pepper.

Design Ethos:
Don’t Look Threatenmg

Tally, a robot made by Simbe Robotics, can patrol
store aisles taking inventory,

[&*: MIT Tech Review]

[Carr)-r By cifspatch.af]
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THE ETHICS OF ARTIFICIAL INTELLIGENCE

Eliezer Yudkowsiky

Drraft for Cambridge Handbook of Artificial Intelligence, eds. William Ramsey and Keith
Frankish (Cambridge Und ity Press, 2011} forth, ing

The possibility of creating thinking machines raises a host of ethical issues. These
questions relate both to ensuring that such machines do not harm humans and other
morally relevant beings, and to the moral status of the machines themselves. The first
secton discusses issues that may arlse in the near future of AL The second section
outlines challenges for enguring that Al operates safely as it approaches humans inits
intelligence. The third section outlines how we might assess whether, and in what
circumstances, Als themselves have moral status. In the fourth section, we consider
how Als might differ from himans in certain basic respects relevant to our ethical
assessment of them. The final section addresses the issues of creating Als more
intelligent than human, and ensuring that they use their advanced intelligence for
good rather than il

jcs in Machi Domai

Al 7| =2 et dof| Cligt =2

Tesla Autopilot Crash: Why We Should
Worry About a Single Death

flw]V]o=lol+]

By Pateek Lin
Poated H 203 | 1400 GUT

This is a guest post. The views cxpressed here are solely those o
and do niot represent posittons of TEEE Spectnum or the fEEE.

[ZH:EEE Spectrum]

Russlan runaway robot’ causes traffic Jam

JL

=8

I;Z\R ENTS UPSET AFTER
STANFORD SHOPPING CENTER
SECURITY ROBOT INJURES

CHILD

[ZH: ABC News]

& t500L F3capRd fram 3 ssience b and CawTed 3 rafNs fam i ane Russian
city, 18 reporiea.

. instisutef
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* sdmawEIs
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could save almost $2.5 billion” --
Deutsche Bank

---L.....Il 1

1

Q1Zto| B X| k| = X}-S =20l CHet o)l 2 2 et?
“Kiva’s robots have already helped

Amazon cut operating expenses by a
massive 20%. If Kiva robots are " <~
dispatched to the rest of the 110 e

Amazon warehouses, the tech giant —

EN
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» ‘Big Red Button’Q| O| 23}

40

] =
2 A0|H, 2X7|2| O| R &= Atz|= OC|HA| 5 &

» ALA| A BO] AR Q1 B Q10f| O] O 2| F=H| 2} =

30




ASKIS 7|&t AMEH 0l

Big Red Button

Safely Interruptible Agents
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