Artificial
General
Intelligence.

Can AGI help shape a more humane, liveable and meaningful
world - or will it be just a brutally indifferent efficiency tool?

No.lin a series of practical teaching modules to B | O E T H | C S

stimulate thinking on AGI concepts and issues.
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Artificial General Intelligence.

An aspiration within computer science is to Background

develop Artificial General Intelligence (AGI): a ‘Artificial Intelligence’ (Al is the field of computer science involved

with the development of computer systems capable of performing
tasks normally requiring aspects of human intellect. The term
‘Artificial Intelligence’ was coined by the computer scientist John
McCarthy in 1956. Due to the scope of the definition, a number of

computer program capable of emulating

human intelligence across any intellectual task,
including reasoning, abstract thinking and learning
from experience.

Following a brief overview of what is covered by
the term ‘artificial intelligence’ (Al), this article
examines whether genuine human-like
intelligence can be synthesised in the way Al
developers claim.

After careful unpacking of our human condition
and how we learn to think, this article will argue
that human intelligence cannot be reproduced
by artificial machines.

While machines will become capable of
information processing and calculative tasks
beyond the speed of the human brain, this is an
impoverished concept of what it is to think, learn
and respond in the way a human being does.

computerised operations can fall under the term ‘artificial
intelligence’. Research on Al is often grouped into three fields:
Narrow Al, Artificial General Intelligence (AGI) and Artificial
Superintelligence (AS).

‘Narrow Al works on tasks in one specialised area. Development in
Narrow Al began with simple systems that could receive information
and react to maximise a specified goal. For example, a heat-pump
contains a device that registers the room temperature. When
programmed to maintain a certain temperature in a particular
environment, it can turn on or off to regulate the temperature at that
specified level.

Narrow Al is still an area of significant development. It is responsible
for Facebook automatically labelling your friends in photos, and for
Amazon and Netflix making personalised product and film
recommendations. The speed and efficiency of Narrow Al systems
has enabled them to be widely employed by the military, in finance
and in the manufacture of all sorts of products.
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So prevalent is the integration of Narrow Al systems into
the home and the workplace that many have become
‘wallpaper’ in our daily lives and go unnoticed.

Much of our Narrow Al is already beyond human
capability in terms of speed and efficiency in its narrow
area. For example, a mobile phone possesses powers of
memory, calculation and access to information beyond
that of human ability.

Activity

There are many forms of Narrow Al playing a role in our
lives - automatic heat pumps, self-driving vacuum
cleaners, smart-phones, web-based searches, algorithms
being used by government departments in decision
making, self-driving cars, assembly work in factories.

These Narrow Al’s all do an aspect of human work and
are already altering our world in significant ways.

In the legal realm ROSS, the Al lawyer, has been
employed to replace 50 junior legal staff.

 What advantages and disadvantages can you see with
these different forms of Narrow Al?

* What problems can you see with employing ROSS?

« Whose interests are being served by Al research and
development?
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Activity

“The best Chess player in the world is now a
computer. It is unlikely that a human will be born
that will beat the computer at playing Chess, so in

that sense the best Chess player in the world is now

and will be forever more, a computer.”
(Harris, 2015)

Allow each student to read and think about this quote
in silence. Then ask them to formulate and write down
a question that arises for them from the quote.

Questions can then be shared to stimulate exploration
and discussion.

There are numerous ways for this to occur. For
example, with students seated in a circle have them
place their question into the centre.

Nominate or have a student volunteer to choose what
they consider to be the most interesting/stimulating/
concerning question and allow group discussion to
ensue from the choice and reasoning offered.

Alternatively, students could arrange questions in the
centre of the circle into categories (this could be done
in silence); reasons for categorisations can then be
discussed and used to lead into wider discussion of
perceived [ssues/advantages.



Artificial General Intelligence. BIOETHICS

As computer science has developed, technologies have Once AGI has been reached, it is claimed that the
been built that incorporate algorithms that mimic other exponential nature of Al technology means that it is only
aspects of human cognitive function, including visual a small step to ‘Artificial Superintelligence’ (AS).

perception, speech recognition and means-ends

. . The Oxford philosopher Nick Bostrom defines ‘Artificial
decision-making.

Superintelligence’ as an intellect that is much smarter than

Such developments herald a transition from Narrow Al the best human brains in practically every field, including
to what is known as ‘Artificial General Intelligence’ (AGI). scientific creativity, general wisdom and social skills (1).
... to ensure the best pOSSible At this stage ‘Artificial Superintelligence’ is a

outcomes fOI’ humanity and the hypothetical agent, but a number of researchers in the Al

|anet WhICh S Stains S field argue that it is feasible and achievable and worthy of
P u us. pursuit. Google’s Eric Schmidt and IBM’s Gini Rometty

have argued that AS is a positive force to be embraced, as

AGl is a field of research that draws on experiments with o e
it will augment human abilities.

‘machine learning’. Utilising neural network technology -
simplified models of brain neurons that can self-organise The implications of ‘exponentially developing’

and solve problems - together with such things as voice technologies require careful and informed consideration.
and image recognition, and faster computational power,
it is envisaged that AGI will be as capable as any human
across any ‘intellectual task’.

It is vital that we make good decisions regarding whether
we want to take up all applications of these technologies
or not, and whether continued investment in AGI and AS
This is said to include things like complex reasoning, research is worthwhile. If we do continue on this path,
thinking abstractly and learning from experience. it is also important that we consider and limit possible Al
applications, to ensure the best possible outcomes for

Since McCarthy’s early work in the field, Al has seen _ , ,
humanity and the planet which sustains us.

exponential growth due to a number of accelerating
factors including: the availability of faster hardware; Thus, the development of Al is not a technological
better algorithms; the development of massive data sets; oroblem, but an ethical one.

and enormous monetary incentives.
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As described above, we currently have a range of
Narrow Al, the speed and capability of which is
exponentially increasing. Artificial systems are becoming
increasingly flexible and able to transfer what they learn
in one domain to another. These moves are fuelling the
drive towards the idea that we can create ‘Artificial
General Intelligence’. But what is it that we are creating,
and why? The assumption underlying AGI is that aspects
of human intelligence, such as complex reasoning,
thinking abstractly and experiential learning are forms of
information processing, and that this processing can be
done just as well - once we have the technological
capability - by a machine.

But in order to understand human intelligence we need
to carefully consider what it means to be human, and
how human beings learn to think.

Our human way of Being

Unlike other creatures, we humans have an insufficient fit
between our physiology and the environment that we have
inhabited over the millennia. For example, polar bears are

fitted for their environment because of their white fur, an

insulating layer of fat beneath the skin, large wide paws
and closable nostrils.
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Activity

A beaver instinctively builds dams. A mother beaver is
never going to teach a baby beaver to fly - Similarly, a bat
will never learn to build a dam. How the beaver is
embodied allows it to interact/see the world in the unique
way that it does. No other creature will see the world the
same way a beaver does, or else it would be a beaver.

Discuss

Our physiology does not fit us to live well in one
particular natural habitat in the way that the polar bear’s
does. We cannot live well without adapting an aspect of
the world or ourselves. We require clothes to protect us
from environmental conditions; we require tools to hunt.
Our physiology is insufficient in itself.

Additionally, our human way of Being is not to live a life
that is completely guided by instinct. Because we lack
instinctual moves, we do not have the ready-made
answers that instinct provides to the question of
existence and flourishing. Instead, we are beings who are

capable of developing flexible and creative thinking.
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We act in-the-world in accordance with shared
structures of thought that enable us to make sense of
things. Aristotle noted that our human way of Being is to
be a particular kind of being: it is to have a ‘first nature’
as a multi-sensual creature who is part of the fabric of
organic existence - what we have come to call ‘biology’.
We are also at the same time creatures with a ‘second
nature’, a cultural creature, one who has to interpret and
make sense of themselves and their world (2). Our
sense-making is imbued with values shaping our world
as a place of significance into which we must continually
respond. It constitutes our éthos - the values we live by.
These values embed the codes of conduct and practices
that bind us collectively into a human community that
must live together in a fitting and sustainable way
amongst other beings. For a culture to endure it must
harmonise its activity within the fabric of the organic
existence that sustains it. People can hold values that
are purely self-interested, but these are not sustainable.

Although different across place and time, a people’s way
of life is a rich and complex tapestry, woven and
articulated in a way that lays out the things that are
significant within their individual and communal lives.
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From birth, we are nurtured and guided into ways of
appropriately being-in-the-world-with-others, hyphenated
because we are inseparable from the world that sustains
us, both at a physical level and at a level of signification
(3). We learn to dwell in this shared world through our
embodied engagement in shared activities with significant
others, so that over time, we learn to take up our place in-
the-world. (4).

Our learning is expedited through the use of language,
which articulates the shared patterns of practice through
which we interpret, structure and understand our world.
These patterns of practice are carried in our language - a
communicative activity that includes gesture, facial
expression, bodily movements, words, tone, pitch and so
forth. The patterns of practice provide the ground from
which our words come to have the meanings they have,
so that human activities in a community of others are
meaningful communicative acts through which a people
establish, sustain and understand their existence and
ground their values (5). Implicit in our way of Being as a
self-interpreting creature capable of creative and flexible
thinking, is the possibility of modifying our ways of living
in response to the challenges we face. We can envisage
what is not the case and move towards change.

People can hold values that are purely self-interested but

these are not sustainable.
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The Chinese Room thought experiment
- John Searle

| am an English speaker sat in a room with a book
of Chinese characters, some Chinese symbols and
some instructions in English. Outside the room is a
Chinese speaker who writes a message to me in
Chinese. She posts it under the door and awaits
my reply. | have no clue what the message says,
but if | follow the instructions in the book written
in English | can work out a response. The
instruction book tells me to find a match for the
message on the top half of the page of Chinese
characters. Then | am to find the Chinese
characters in the bottom half of the page that are
written underneath my match. | then have to find
the Chinese symbols and organize them on my
page to replicate the characters on the bottom
half of the page. This is my response, and | post it
back to the Chinese girl outside the room. This
activity continues and | have an entire
‘conversation’ in Chinese without understanding a
word of it.

Questions

My answers are absolutely indistinguishable from
those of Chinese speakers. Am | speaking
Chinese? Why/why not?

Is manipulating symbols the same as speaking a
language? Why/ why not?

Can a computer simulation ever interpret and
understand language? Why/why not?

BIOETHICS

Thinking as embodied activity

Philosophy from Descartes to Kant defined the human being as a mental
subject - a mind substance in a material body. Based on a reductive
metaphysics, Descartes cogito sets up the ‘thinking subject’ as the
substrate of the human - the body is taken to be merely another ‘object’
of experience to be directed by the ‘subject’ who thinks. Based on this
position, known as substance dualism, or Cartesian materialism, thinking
Is seen as ‘information processing’, so that drives and stimuli are viewed
as inputs, and are said to generate actions as outputs. These actions are
said to be causally produced by our brain states, acting as central
processors (6).

This mechanistic attitude toward the body still lingers on in studies that
frame human activity in terms of ‘motor learning and control’. The
information processing paradigm also dominates a number of
psychological, cognitive science and motor learning theories. It is an
approach that overlooks highly significant aspects of the human
condition that are fundamentally constitutive to being a human creature
capable of thinking at all.

Insights from phenomenology can contribute to a better understanding
of the art of thinking. Phenomenology is a rigorous thinking practice
that turns away from abstract theorizing. The phenomenological
approach looks to the lived world of engaged human interactions as the
dynamic well-spring of understanding. It illuminates how our
understanding emerges through our lived, involved, bodily interaction
with things. Through this interaction we come to understand the things
in the world ‘as something’ that is significant to our practice (7).
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The primacy of our practical involvement in-the-world
shows how we are situated as an embodied being-world
totality. How we come to think and act arises from the
way our participation in things solicits those thoughts

and actions, as we focus on specific aspects of the world

that are relevant. Our embodied response to the
situations we find ourselves in, is a gradual and
emergent activity through which we take up a
perspective on the world. As we sample the world, we
become aware of, and weigh up, possibilities according
to their evaluative appeal. As we begin to respond
appropriately in accordance with our culturally informed
understandings of things, we learn to think (8).

This mode of embodied engagement is essential for
enabling us to be cognitively integrated in-the-world.
Human cognition is not to be understood as an abstract
calculative activity. Rather, human cognition is a
continuous, dynamic, pre-reflective exchange through
which we carve our trajectory and orient our self in-the-
world. It enables us to continually adapt ourselves to the
meaningful situations we encounter. The responses we
mMake to the situations we find ourselves in are inscribed
in our complex embodied neural pathways, and can only
be understood in light of our particular being-in-the-
world-with-others. The things that we do, and the ways
that we do them shape who we are becoming. They are
an integral structure of self-emergence (9).

Thus, like all other creatures who are part of the fabric of
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Activity: Debate this statement

The responses we make to the situations we find ourselves

in are inscribed in complex embodied neural pathways.
This is what will happen in AGL.

Debate

organic existence, the particular form that our
embodiment takes structures our possible ways of
perceiving and interacting in-the-world; a world that for
us, as human, is both a place of significance and vital to
our sustenance. It is, therefore, difficult to understand
what is being spoken about when it is claimed that we
can create AGI that will be as capable as any human
across any ‘intellectual task’, such as complex reasoning,
thinking abstractly and learning from experience.

Human thinking is not algorithmic, or predominantly
calculative, or abstract. Our thinking is grounded in our
complex embodied interactions, which are in part
‘biological’ and part cultural (although this is not a simple
dichotomy). Human thinking is responsive to the world of
others in a way that enables all to live well. It is difficult to
understand how this can be achieved by a silicon
information processor. There is no doubt that such a
processor could make calculations and be capable of
instrumental means-ends type reasoning on a scale
beyond that of human beings. But would this be a human
or a humane world to inhabit?
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Activity: Embodied cognition

Al has combined with research in robotics, and much of
this work has its focus on humanoid robots. Researchers
feel that being able to experience the world like a human
is essential to developing human-like intelligence. Rodney
Brooks, an Australian roboticist and a leading proponent
of embodied cognition, argues that to show real
intelligence, a machine needs to have a body — it needs
to perceive, move, survive and deal with the world. He
argues that abstract computation is the least interesting
and least important human skill, and that embodied,
sensorimotor skills are essential for higher level skills like
common-sense reasoning. Recognising the importance of
engaged human interaction for enabling someone to
become ‘human’, proponents of embodied cognition also
argue that a humanoid robot is easier for people to
interact with, making it easier for the robot to learn.

Questions

In what ways might making a robot in the shape of a
human being be sufficient for human thinking?

It what ways may it be inadequate?

Why has it become so easy for people to lose sight of
what it means to be human, so that fast calculation has
replaced thoughtful response? How have we come to
accept functional machines in roles that require real
human engagement? To look to answer these questions
we must understand the story that has become the
grand-narrative of our time and how this narrative
frames our contemporary world.
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Neo-liberal ideology: The story that frames our
current world

Liberal ideology is a political and economic theory that
seeks to organise people and their activities in terms of a
property-based model and a conception of entitlement.
This theoretical model came to the fore in the work of
Thomas Hobbes (1588-1679), who based his ideas on a
mechanical model of the world and a mechanistic account
of human psychology. Hobbes argued that ‘rationality’ -
seen as prudent self-interest - along with the power of
money, would yield the most efficient form of human
association. Society should be a rational creation organised
along the lines of a legal contract. Individual’s rights within
that legal framework were upheld by the political body. For
Hobbes, the legitimate human community was based on
power, fear, competitiveness and the defence of human
greed (10). Political liberalism was further developed and
modified through the theorizing of John Locke (1632-1704),
who consolidated the rule of law in defence of private
property - seen as life, liberty and estate. Locke also argued
for limited forms of government to allow individuals their
freedom to make a profit (11).

Concerned with a universal system of politico-economic
forces, liberalism has sought to create a ‘New World Order’,
rejecting the organic order of things and consigning cultural
stories and their corresponding ways of life to the margins.
The neo-liberal version of this account sees capitalist
economics continuing to erase, or block access to,
historically informed cultural traditions. Thus, responsible
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human engagement is replaced by the order of
‘autonomous agents’ engaged in free-market activity.

These political theories float free of our grounded
existence as interdependent, multi-sensual creatures
who are part of the fabric of organic existence, and who
must find ways of living that are fitting and sustainable.
The stories of liberalism frame human existence in terms
of the isolated individual as the basic social unit: a
solitary, self-interested agent, fundamentally un-situated
and devoid of any inherent ethical relations. This
individual is viewed as an interchangeable social unit
that can recombine easily, and who comes together with
others according to functional associations in order to
perpetuate a production and consumption society. To
guote Pink Floyd, each of us is viewed as “just another

. . . culture; a liveable, meaningful
and responsive form of life that
seeks to live well with the rest of
existence.

However, it cannot give us culture; a liveable, meaningful
and responsive form of life that seeks to live well with the
rest of existence. Such instrumental thinking has
penetrated all aspects of our contemporary life,
generating a highly controlled, superficially efficient and
functionally organised society. An emphasis on the most
efficient means of production has become embedded in

brick in the wall” (12).

This isolated individual is said to act on the basis of
‘rational calculation’; a self-interested, instrumental,
means-ends mode of engagement that has been
elevated to an all-encompassing way of interacting with
things, including one another. Things within the world,
for example forests and people, are reduced to a
resource. Such thinking can give us civilisation; the
tools, technigues and technologies to affect the world.

our thought and our language, at the expense of the
historically informed values that guide responsive
interaction. Thinking becomes reduced to a tool of
information retrieval and language becomes simplified,
functional language. This pervading narrative has
subordinated human life to a cycle of production and
consumption aimed at continual ‘growth’. Here growth is
interpreted and understood in reductive, abstract terms
such as increasing profit. This carries with it a brutal
indifference to the world (13).
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This article has argued that machine learning and
thinking is a diminished form of learning and thinking
in comparison to embodied, immersed in the world,
relational human thinking that is responsive to an
organic environment. Exponentially developing Al can
increase our ability to calculate, modify and affect our
world. However, it needs to be grounded within real-
world human judgment, lest we compromise our
physical existence and our humanity. If enhancing
human intelligence is our goal, we could note that
whenever we give birth to, nurture and raise a child

well in community, we increase our human intelligence.

This article - the first of three that examine concepts
and issues involved with the development of Artificial
Intelligence - was written in collaboration with my
colleague,Dr Lynne Bowyer. [t was first published in the
November 2016 issue of the Dialogue Australasia

Journal.

Ref: Bowyer, L & Stevens, D (2016). Artificial Intelligence:
Achievable or misguided? Dialogue Australasia Journal,

/Issue 36.
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