tony prescott

5

the psychology of

Oo— —O
Oo— 0
O- —O

THE
PSYCHOLOGY é{
OF EVERYTHING



THE PSYCHOLOGY OF
ARTIFICIAL INTELLIGENCE

What is Artificial Intelligence? How will Al impact society? Is Al more
powerful than human intelligence?

The Psychology of Al explores all aspects of the psychology-Al
relationship, asking how closely Al can resemble humans and
whether this means they could have some form of self-awareness. It
considers how Al systems have been modelled on human intelligence
and the similarities between brains and computers, along with the
current limitations of Al and how these could be overcome in the
future. It also looks at how people interact with Al in their everyday
lives, exploring some of the ethical and societal risks, such as bias in
Al algorithms and the consequences for our long-term future if Als
surpass humans in important ways.

As AT continues to break new milestones, The Psychology of Al
answers key questions about what it really means to be human and
how AT will impact our lives in every way, now and into the future.

Tony Prescott is Professor of Cognitive Robotics at the University of
Sheffield, UK. He holds a PhD in Machine Learning and is a Fellow
of the British Psychological Society. He is the lead editor of Living
Machines: A Handbook of Research in Biomimetics and Biohybrid Systems (OUP,
2018) and Scholarpedia of Touch (Springer, 2017). He has authored over
two hundred and fifty articles and conference papers in the areas
of psychology, computational neuroscience, robotics, and machine
learning.
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People are fascinated by psychology, and what makes humans tick.
Why do we think and behave the way we do? We've all met armchair
psychologists claiming to have the answers, and people that ask if
psychologists can tell what they're thinking. The Psychology of Everything is
a series of books which debunk the popular myths and pseudo-
science surrounding some of life’s biggest questions.

The series explores the hidden psychological factors that drive us,
from our subconscious desires and aversions, to our natural social
instincts. Absorbing, informative, and always intriguing, each book
is written by an expert in the field, examining how research-based
knowledge compares with popular wisdom, and showing how
psychology can truly enrich our understanding of modern life.

Applying a psychological lens to an array of topics and contemporary
concerns—irom sex, to fashion, to conspiracy theories—The Psychology
of Everything will make you look at everything in a new way.

Titles in the series:

The Psychology of Attachment  The Psychology of Vaccination
by Robbie Duschinsky, Pehr Grangvist and by Olivier Klein and Vincent Yzerbyt
Tommie Forslund

The Psychology of Memory
The Psychology of Running by Megan Sumeracki and Althea Need
by Noel Brick and Stuart Holliday Kaminske

The Psychology of the Teenage  The Psychology of Artificial

Brain Intelligence
by John Coleman by Tony Prescott
The Psychology of Time

by Richard Gross

For more information about this series, please visit: www.routledge
textbooks.com/textbooks/ thepsychologyofeverything/
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INTRODUCTION

Artificial Intelligence, or Al for short, is “the science and engineering of
making intelligent machines, especially intelligent computer pro-
grams”.! This is according to John McCarthy, one of the founders of
the field, who adds that Al is “related to the similar task of using
computers to understand human intelligence, but AI does not have to
confine itself to methods that are biologically observable”.”

This book is about artificial intelligence and its relationship to
the science of understanding human intelligence—jpsychology. This is a
complex, multiway relationship. First, as McCarthy suggests, because
psychology and AI have similar subject matters, both are concerned
with intelligence. Psychology studies intelligence in its natural form,
as seen in humans and animals. Al is concerned with the possibility
of creating synthetic (human-made) intelligence in artefacts, particu-
larly computers, but also artefacts that might more closely resemble
animals, such as robots.

As we will explore, some psychologists, also known as cognitive
scientists, use Al methods to create and test theories of human intel-
ligence. Researchers in AT also look to borrow ideas from psychology
and neuroscience—the scientific understanding of brains and nerv-
ous systems—to create new forms of Al Although AT is not limited
to copying natural intelligence, when it follows a different path, we
sometimes call that alien Al Due to this two-way sharing of ideas and
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insights, AI and psychology have been intertwined since the earliest
days of computers. Indeed, the idea of thinking machines is almost
as old as Psychology itself, beginning with the early Greek thinkers.

There are further ways in which psychology is relevant to AL One
is that, as Als come into the world, people will interact with them,
and they will change society and how we live. Understanding how
AI will impact humans and how people will relate to Als, including
physical ones such as robots, has led to new fields of research known
as human-machine interaction and user experience.

Psychological methods are also being used to understand how
people see Al for example, our attitudes towards Al and our thoughts
and fears about how AI might impact us in the future. Of course, Al
is already here, so some of these impacts are already happening, but
people are also thinking and are concerned about the longer term.
For example, could Al become superintelligent, and if so, what would
happen next? This idea, sometimes called the AI singularity, is hotly
debated, both as to whether it might happen and whether the out-
come (for humanity) would be good or bad, or even very, very bad,
to the point where humans are replaced by Als as imagined in some
science fiction movies.

All of these aspects of the psychology—AI relationship will be
explored in this short book.

Chapter 2 will look at the nature of intelligence so that we have
a clear idea of what it could mean to create intelligent artefacts. We
will look at different aspects of intelligence in people and consider
whether intelligence is one thing or many.

Chapter 3 will look at the similarities and differences between
brains and computers. After all, Al is predicated on the idea that com-
puters are like brains in important ways, allowing both to be intelli-
gent. We will explore the extent to which this is the case.

Chapter 4 will look at some of the building blocks of intelligent
systems, both natural and artificial, from different kinds of reason-
ing and control, through processes such as search and optimisa-
tion. We will ask whether humans think differently from machines
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and explore unsolved challenges, including the role of emotions in
decision-making.

Chapter 5 investigates brain-inspired Als called neural networks that
are designed to be especially good at learning. We will explore how
the latest deep neural networks are being developed to address some of
the most challenging problems in Al, including the especially human
capacity of language.

Chapter 6 considers artificial general intelligence (AGI), a form of Al
that is as flexible and general-purpose as human intelligence. We will
look at the current limitations of Al, compared to human intelligence,
and whether Als could better understand the world if provided with
robotic bodies. We will also discuss how the development of the
current class of predictive Als is leading to new theories of human
intelligence.

Finally, in Chapter 7, we will look at how people can live alongside
Al including our attitudes towards Al and our possible relationships
with it. This chapter will also consider some of the ethical and soci-
etal risks, such as bias and error in Al algorithms, and the conse-
quences for our long-term future as Als surpass human intelligence
in important ways.

A consideration throughout will be the question of how closely Als
can resemble humans. If they can think like we do, does this mean
they could have some form of self-awareness? If so, where does that
leave us? Are we the biological equivalent of very complex robots?
We will pose these questions rather than provide a full answer here.
However, this does illustrate that the relationship between psychology
and AT gets close to the heart of what we are as thinking beings and
points to the possibility of a deeper understanding of what it means
to be human.

NOTES

1 Quote retrieved from http://jmc.stanford.edu/artificial-intelligence /what-
is-ai/index.html.
2 Ibid.
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