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Introduction

Wordsmith.

Wordsmith is a natural language generation platform that turns data
into insightful narratives.

Here's How Wordsmith Works:

o Gene St
AMZN CUPERTING Cal. (49)_ Aple . (4 .
ey xbadposebiy 2 onfirm Cost
MSFT
load CSV
1. Add your data 2. Write your template 3. Preview your stories 4. Publish your stories
If you don' yet, don't Go wa a values Preview vour edit vour Do om it

Automated Insights - Wordsmith Scott Horsley - NPR Reporter



Introduction

Story #1

» Denny's Corporation on Monday
reported first-quarter profit of 8.5 million
dollars. The Spartanburg, South Carolina-
based company said it had profit of 10
cents per share. The results beat Wall
Street expectations. The average estimate
of four analysts surveyed by Zacks
Investment Research was for earnings of 9
cents per share. The restaurant operator
posted revenue of $120.2 million in the
period, also beating Street forecasts. Three
analysts surveyed by Zacks expected $117.1
million. Denny's shares have risen nearly 6
percent since the beginning of the year. In
the final minutes of trading on Monday,
shares hit $10.90, a climb of 61 percent in
the last 12 months.

Story #2

» Denny’s Corporation notched a grand
slam of its own in the first quarter, earning
a better-than-expected ten cents a share,
as restaurant sales jumped by more than
7-percent. Operating revenues topped $120
million. Adjusted net income jumped 36
percent to $8.7 million. Denny’s is one of
the nation’s largest full-service restaurant
chains. The growth in sales suggests
consumers are opening their pocketbooks
for pancakes, eggs, and hash browns.
Earnings were also helped by lower costs
for raw materials. Denny’s results were also
helped by the re-opening of the high-
volume location inside the Las Vegas
Casino Royale restaurant. After sales grew
faster than expected in the first three
months of the year, managers raised their
sales forecast for the remainder of 2015.

2 minutes

7 minutes




Introduction

00% of news stories will
be written algorithmically
within the next decade

- Kris Hammond

NarrativeScience /

Tell the Stories Hidden in Your Data™
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Responsibility Gap
1. Default Setting — the way we usually make sense of

responsibility when it involves technology

2. New Normal — how recent technological innovations
are changing the rules of the game

3. Opportunities/Challenges — how we can respond to
this situation
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Default Setting

Instrumental Theory of Technology

“We ask the question concerning technology when
we ask what it is. Everyone knows the two
statements that answer our question. One says:
Technology Is a means to an end. The other says:
Technology Is a human activity. The two definitions
of technology belong together. For to posit ends
and procure and utilize the means to them is a
human activity.” — Martin Heidegger 1954




Default Setting

“Technical devices originated as prosthetic
aids for the human organs or as physiological
systems whose function it is to receive data or
condition the context. They follow a principle,
and it is the principle of optimal performance:
maximizing output (the information or
modification obtained) and minimizing input
(the energy expended in the process).
Technology Is therefore a game pertaining not
to the true, the just, or the beautiful, etc., but to
efficiency: a technical ‘'move’ is ‘good’ when it
does better and/or expends less energy than
another .” — Jean-Francois Lyotard 1979



Default Setting

Default Setting — Summary

The instrumental theory locates responsibility in human decision making
and action, and it resists any and all efforts to defer to some inanimate
object by crediting or blaming what are mere tools or instruments.



The New Normal
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The Game of Imitation
- Alan Turing 1950
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IBM Watson
Jeopardy! (2011)

Arthur Samuel
Checkers (1959)

IBM Deep Blue
Chess (1997)



New Normal

ﬂ Google DeepMind

70+ AlphaGo

THE FIRST COMPUTER PROGRAM
1O EVER BEAT A PROFESSIONAL
PLAYER AT THE GAME OF GO.




New Normal

“Our Nature paper published on 28th January
2016, describes the technical details behind a
new approach to computer Go that combines
Monte-Carlo tree search with deep neural
networks that have been trained by supervised
learning, from human expert games, and by
reinforcement learning from games of self-play.”

Atlast — a compufer program that

can beat a champion Go player PAcE484 - http /ld eepm Ind.com/al pha-go

ALL SYSTEMS GO




New Normal

Input
layer

“Although we have programmed this

machine to play, we have no idea what

moves it will come up with. Its moves Hidden
are an emergent phenomenon from the layers
training. We just create the data sets

and the training algorithms. But the

moves it then comes up with are out of

our hands.” - Thore Graepel 2016
Output

layer




New Normal

We now have autonomous
computer systems that in one
way or another have “a mind
of their own.”




New Normal

@ Google DeepMind §0: AlphaGo
Challenge Match

8 - 15 March 2016

AlphaGo wins 4 of 5 games
- Who won?
- Who gets the accolade?
- Who beat Lee Sedol?




New Normal

The .
Atlantic
How Google's AlphaGo Beata
Go World Champion

Inside a man-versus-machine showdown

Forbes

9,624 views

'
Google S A.I. Program Alp M 4 MIEER How Google's Al Viewed the Move No Human Could Understand susscrise O
Victory Against 'Go' Chamg

Parmy Olson, rorges sTarr @
FOLLOWONFORBES(1391) f M 3\ MR ==X

FULL BIO Vv

CADE METZ BUSINESS D03.14.16 2:39 AM

HOW GOOGLE'S AT VIEWED THE MOVE
= NO HUMAN GOULD UNDERSTAND

The South Korean professional Go player Lee Sedol reviews the match after finishing agalnst Google's artifl

AlphaGo.

NEIPS protect
South Korean professional Go player Lee Sedol puts the first stone against Google’s artificial

intelligence program, AlphaGo during the second match of the Google DeepMind Challenge Match in t h e C I O LI (j!
Seoul, South Korea, Thursday, March 10, 2016. Google’s computer program AlphaGo defeated its
human opponent, South Korean Go champion Lee Sedol, on Wednesday in the first face-off of a

historic five-game match. (AP Photo/Lee Jin-man)

See the story

Google cooct +029% DeepMind’s AlphaGo program has beaten
Go champion Lee Sedol in its second of five matches. The
game started at 1pm Seoul, South Korea-time on Thursday,
March 10th.




New Normal

- LG 2

David Cope
- Experiments in Musical Intelligence
Shimon - Georgia Tech - Emily Howell (Algorithmic Composer)



New Normal

Futurism

The World’s First Album
Composed and Produced by an Al
Has Been Unveiled

by Dom Galeon onAugust 21,2017 @ 102195

@ Amper Music

Taryn Southern & Amper — “Break Free”
| AM Al (2017)



New Normal

Responsibility Gap

Even if this is merely “imitation,” and not real
creativity—whatever that might mean—these
machine generated works compel us to reconsider
how responsibility comes to be assigned and in
the process challenges how we typically respond
to the questions concerning responsibility and

creativity.




Opportunities/Challenges



Opportunities/Challenges

ECar 2012
Lwe D Roodr ot al. (Eds )
© 2002 The Author(s),

Thix artiche (x paabdivked online with Opew Accexs by JOS Press and ditribwied smder the termx

of the Creative Commony Attridution Noo-Comwercial Licese
ot O I2RRVIR S II0900N. 7.2

Computational Creativity: The Final Frontier?

Simon Colton' and Geraint A, Wiggins®

Abstract.  Notions relating i hibiting cre-
ative behaviours have been explored since the very carly duyx of
computer science, and the field of Compeatational Creativity research
has formed in the last dozen years to scientitically explore the po-
tential of such systems, We describe this field via o working defl-
nition; a bricl history of seminal work: an exploration of the main
Issues, technologies and ideas; 20d o Jook towards future directi

to human prog users and auds instoad of software and
hardware. It scems that people allow their beliefs that machines can't
possibly be creative 10 bias their judpement oo such issues |32, 45),
Also related 1o evaluation, our working definition has two con-
P and delib sh First, it makes no mention of the
valwe of the artefacts and ideas produeced. This is bocause - while it
Is implicil d that we would like our research to Jead to the

As a socicty, we are jealows of our creativity: ereative people and
their ibutions to cultaral p are highly valued. More.
over, ereative behaviour fn people deaws om a full set of intellip

production of novel and valuable maserial - the compatational sys-
tems producing that material may also innovate ot aesthetic levels by
ifying and utilising messures of value. Therefore, we

ahilitiex, so simulating such behavi pe a serious technical
chall for Artificial Intellig research. As such, we believe it
is fair 10 characterise Competational Creativity as a frontier for Al
research beyond all others—maybe, oven, the fimal frontier.

I BOLDLY ONGOING

Competational Creativity is a subliedd of Antificial Intelligence (Al)
rescarch - much overfapping cognitive science and olber arcas -
where we baild and work with computational systems that create
artefacts and ideas. These systems are usually, but vot exclusively,
applied in domains historically associated with creative poople, such
a5 mathematics and science, poetry and stoey telling, musical com-
position and performance, video game, architectural, industrial and
graphic design, the visual, and even the culinary, ants. Our working
delimition of Competational Creativity rescarch is:

The phitosophy, sclerce und engimeering of comy bl 3ys+

remee which, by taking on particular rexponyibilities, exkibit be-

Mviowrs that unbiased observers wowld deem to be creative.

This definition comtains two carcfully considered subtletics.
Firsily, the word resp ilithes highlights the diff between
the systemns we build and crearivity suppovt toods studied in the HCT
community [$3] and embedded in f0ols such as Adobe’s Photoshop,
10 which most observers would probably not attribaic creative hu«n

of beh A creative ibility assigeed 10 2

P

system might be: develop andlor employ of sesthetic mea-
sures 10 assess the \ulut of antefacts it peoduess: invention of novel
for g T ial: or derivation of motivati

Junmulom and (ommenumu with which 10 franse their cotpat.
Our secomd subtlety is in the mcllnhkvgkal mummh for
luation. We emphasise the of unbiaved observers

in fairly judging the behaviours exhibited by our systems, because, it

seems, there is a natural predilection for people to aftribute creativity

¥ Reader in € Creativity lnumwy Group,
Department ot € Compatiag, I-ptdﬂ (olb;e Loodon, U
g doc s ac uk, spe @ Soc sc.ac uk

? Professor of Compenational Creativity, Centre for Digial Music. Scbool of
Elecuonic Engiscering and Competer Science, Queen Mary, University of
Loadon, UK. gersint wiggina @ covs.grel ac.uk

propose lo un of lhc imparct [20] of creative acts and their resalts,
rather than the value of the output they peodoce, and the introdoction
of specific valee requirements might limit the scope of future Com-
patational Creativity rescarch. Second. while it is popular in Compu-
tatiosal Creativity — as it is in Al in general - 10 apply quasi-Turing-
tests, comparing generatod results with those made by people, our
definition does not rule out situations where systems are deemsed to
be creative even though they bebave in wholly different ways, and
bo different ends. from people. \o(-ilhqnndmg the fact that nany
i 1 Creativity chers use of human cre-
ative acts to further study humanity, we maintain that one of the real
potentials of computational systems is to create in new, unforesecn
modalities that would be difficult of impassible for people.

For a long period in the histary of Al creativity was pot seri-
oasly considered as part of the field: indecd, when Margaret Boden
included a chapier on creativity in ber book. Artificiud Intelligence
wmed Natwral Man [3], some observers suggested that It was out of
place [4]. This may have been for good reason! We consider through-
owt this paper the difficulties that beset the study of Computational
Creativity; there was 4 lot to be sakd for postponing such a difficult
sabiseld until the larger area is better undenstood — as it mow is, But
perhaps this is also symptomatic of scepticism: perbaps creativity is,
for some propoecats of Al the place that one cannot go, as istelll-
genee is for Al's opponents, After all, creativity is oee of the things
that makes us human; we valoe it greatly, and we guard it jealously.

From the beginning of the modem computing era, notable experts
have questioned the possibilities of machine intelligence with rﬂm
ence 1o creative acts. For example, the celebrated earty

Sir Geoffrey Jofferson wrote:

“Not until 5 machine can write a sonnet of compose a conceno

because of thoughts and covotions felt, and not by the chance

fall of symbols, could we agree that machine equals brain™
Geoffery Jefferson [38]

This was In response to Turing, who replied that Jelferson was
merely expressing “The Args Troe C b " againg in-
telligent mnd\lm before going on to demolish it as solipsism [56].
Other Al ploacers saw the possibilities for the study and simulation
of ivity with 3. Claude Sh was among them:

¥

‘Perhaps creativity is, for some
proponents of Al, the place that one
cannot go, as intelligence is for Al
opponents. After all, creativity is one of
the things that makes us human; we
value it greatly, and we guard it
jealously” — Colton and Wiggins 2012



Opportunities/Challenges

The Question

How can or should we respond to the
new opportunities and challenges of
Increasingly creative machines?




Opportunities/Challenges

Instrumentalism 2.0
“Computer systems are produced, distributed,
and used by people engaged in social
practices and meaningful pursuits. This is as
true of current computer systems as it will be of
future computer systems. No matter how
Independently, automatic, and interactive
computer systems of the future behave, they
will be the products (direct or indirect) of human
behavior, human social institutions, and human
decision.” — Deborah Johnson 2006



Opportunities/Challenges

Instrumentalism 2.0

Understood in this way, computer systems
no matter how automatic, independent, or
seemingly autonomous they may become,
are not and can never be autonomous,
Independent agents. They will, like all other
technological artifacts, always and forever
be instruments of human value, decision
making, and action.




Opportunities/Challenges

The issue is not simply whether computers,
learning algorithms, or other applications can
or cannot be responsible for what they do or
do not do; the issue also has to do with how
we have determined, described, and defined
responsibility in the first place.




Opportunities/Challenges

pATLANTIS

Atlantis Thinking Machines Chapter 2

Series Editor: K.-U. Kiihnberger
Weak and Strong Computational Creativity
Tarek R. Besold

Marco Schorlemmer
Alan Smaill

Mohammad Majid al-Rifaie and Mark Bishop

L] ®
Crea t I V It Resea r( this paper presents a discussion on weak computational creativity in swarm intelli-
gence systems. It addresses the concepts of freedom and constraint and their impact
exploitation in swarm intelligence algorithms, followed by the visualisation of the
presented in ways emphasising that genuine creativity implies ‘genuine understand-

Editors
C t t. |
p Abstract In the spirit of Searle’s definition of weak and strong artificial intelligence,
. on the creativity of the underlying systems. An analogy is drawn on mapping these
TOWa rd S Creat l Ve two ‘prerequisites’ of creativity onto the two well-known phases of exploration and
- behaviour of the swarms whose performance are evaluated in the context of argu-
a c I n eS ments presented. The paper also discusses that the strong computational creativity is
ing’ and other cognitive states, along with autonomy—asserting that without ‘Strong
Embodiment’, computational systems are not genuinely autonomous.




Opportunities/Challenges

Strong Computational Creativity
Design, build and demonstrate robots,
algorithms, and applications that generate
output that can be called creative.




Opportunities/Challenges

Weak Computational Creativity
Simulate, operationalize, and stress test various
conceptualizations of artistic responsibility and
expression, leading to critical and potentially
Insightful reevaluations of how we have
characterized this concept in our own thinking.



Opportunities/Challenges

Developing and experimenting with
new machine capabilities does not
necessarily take anything away from
human beings and what makes them
special. It offers new opportunities to
be more precise and scientific about
these distinguishing characteristics
and their limits.




Opportunities/Challenges

Arbitrary Anarchist! Hidebound Dogmatist!
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: creativity penetrates to the core of what
we think makes us human, this effort will
requires a response that draws on the full
range and depth of human endeavor.
This Is the task for thinking in the 21st
century.




TODAY

Social Robots

Ch. 7 - Social Robots
Jibo - Promotional Video
Breazeal - Personal Robots




PREVIEW

Social Issues

Kaplan - Al: What Everyone Needs to Know - ch. 6 & 7
Halpern - How Robots are Taking Over

McAfee - Are Droids Taking Our Jobs? (video)

PBS - Will Your Job Be Done by a Machine?
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