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PREFACE

One of the central claims of mechanism has been that human beings are
nothing more than (very complicated) machines. This claim has been
found quite disturbing by some people, and over the years there have
been numerous attempts to remove the annoyance by providing a con-
vincing refutation. The most familiar form that such attempts at refuta-
tion take is that of an argument purporting to show that humans are
possessed of some quality, feature, characteristic, or ability, X, which
machines cannot possibly have. (For example, in arguments based on
some famous results of Kurt Godel, the claim is made that machines by
their very nature cannot produce certain theorems.) The evidence for
humans possessing X, on the other hand, is usually empirical: we have
merely to look in order to see that humans have X. The possession of
X, then, is supposed to distinguish men from machines.

My own feeling is that none of these attempts will ever succeed; I
will not, however, argue for this conclusion anywhere in the present
work. This is because I see no way of proving the quite general state-
ment that there is no such trait X. Instead, I choose to examine and
criticise some ten or twelve specific arguments, each of which advances



viii Preface

some particular candidate for X. In each case we will find that the
argument in question fails to establish any essential difference between
men and machines.

Chapter 1 is the exception to the general strategy of the rest of the
work in that it contains no candidate for a trait, X, possessed by humans
but not by machines. However, the question treated there (the nature
and validity of the Turing Test) is too fundamental to the whole area of
the man/machine controversy to be neglected.

Chapter 2 deals with a well known book, What Computers Can’t Do,
by Hubert Dreyfus (Dreyfus, 1979). Dreyfus applies his background in
phenomenology to the question of whether work in artificial intelligence
can ever succeed. We will examine seven arguments which Dreyfus
presents against machines being capable of such theings, for example, as
chess playing, natural language understanding, and the ability to deal
with contexts.

Chapter 3 deals with an argument devised by the present author con-
cerning a problem raised by Alan Turing. This argument seeks to show
that machines, because of their "rigid,” ”programmed” nature, cannot
make the sorts of mistakes of which humans are capable. In this chapter
we find that machines can indeed to something very much like what
humans do when they make mistakes.

Chapter 4 is concerned with two arguments from Richard Taylor’s
book Action and Purpose (Taylor, 1967). There Taylor seeks to show
that machines are incapable of purposive behavior. We will find that his
arguments, while true of some machines, are not sufficiently general to
sustain a conclusion about all machines.

Taking off from a discussion of Norman Malcolm’s article, ”The
Conceivability of Mechanism” (Malcolm, 1968), Chapter 5 explores
the relationship between causal and purposive explanations of behavior.
In that chapter it is seen that a plausible argument against machines be-
ing able to behave purposefully cannot be supported by a supposed in-
compatibility between the two types of explanation.

Of course it is not possible to discuss every argument that has ever
been advanced against the possibility of artificial intelligence; in a work
of this size, in fact, it is not even possible to cover all of the most promi-
nent arguments. What I have tried to do is to deal with arguments
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which, for one reason or another, have not received adequate treatment
in the past. For a definitive treatment of the much discussed arguments
based on Godel’s results (and an index into the all too extensive litera-
ture surrounding those arguments), see "The Abilities of Men and Ma-
chines” in (Dennett, 1978). And for a reply to Searle’s ”Chinese
Room” arguments, along with a similar index into the literature, see
(Hofstadter and Dennett, 1981) where Searle’s original article is also
reproduced. As for the rest, the usual apologies are extended to any
who might feel that something of importance has been left out. I would
welcome any communications along these lines (because of the possibil-
ity of revising the present text for future editions), or on other matters
pertaining to this work; such communications may be sent to me in care
of the publishers.

Finally, a note on the purpose of this enterprise: Why concern our-
selves with these sorts of arguments? It is important to realize that the
only goal here is not, as is too often naively assumed by researchers in
artificial intelligence, (or by others who consider the sort of reflection
involved in examining such arguments a waste of time) merely to refute
the arguments in question. Of course, I would like to believe that my
logical analyses have been correct and that I have, indeed, succeeded in
refuting these arguments, but this is no more than half the story. The
real lasting value from these investigations and the time spent on them is
to be gained in what we are able to learn from the process. As with
Plato’s famous dialogues, it is almost more important what ground we
cover than what discernible final destination we approach. In attempt-
ing to reply to either side of the argument, we are forced to examine the
foundations of our knowledge and suppositions about the nature of in-
telligence and cognition.

As we explore the territory, we find gaps in that knowledge and
errors in those suppositions. These in turn not only provide us with the
means of evaluating reports of progress in artificial intelligence research,
but also call to our attention some of the very topics and issues which
should be investigated in order to make significant progress in that re-
search. Perhaps the clearest example of this can be seen in the work of
Hubert Dreyfus. While his case is not made for an argument in princi-
ple (i.e., one which shows the impossibility of artificial intelligence), if
we interpret his remarks instead as a criticism of work to date in artifi-
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cial intelligence, we find that not only are Dreyfus’ criticisms accurate,
but that they suggest the directions and issues that should be explored by
artificial intelligence workers in future research.
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1
THE TURING TEST

In his article ”Computing Machinery and Intelligence,” after a brief
remark to the effect that he will not attempt to define ”thinking,” Alan
Turing directs our attention to another problem which he says is closely
related to the question ”Can Machines Think?” but differs from it by
being expressed in "relatively unambiguous words.” The new problem
is to be posed in terms of the imitation game:

It is played with three people, a man (A), a woman (B), and an
interrogator (C) who may be of either sex. The interrogator stays in
a room apart from the other two. The object of the game for the
interrogator is to determine which of the other two is the man and
which is the woman. He knows them by labels X and Y, and at the
end of the game he says either "X is A and Y is B’ or °X is B and Y
is A’ The interrogator is allowed to put questions to A and B. . .[1]

A’s object is to fool the interrogator, while B tries to aid the
interrogator in discovering the identities of the other two players. For
the game to present any challenge, of course, the players A and B must
not be visible to the interrogator. Turing suggests that they be in a
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separate room, and communicate with the interrogator only by means
of a teleprinter (teletype). Turing poses his new problem:
We now ask the question, 'What will happen when a machine takes
the part of A in this game?’ Will the interrogator decide wrongly as
often when the game is played like this as he does when the game is
played between a man and a woman? These questions replace our
original, ’Can machines think? [2]

This new question (which we will refer to henceforth as the Turing
Test) is not Turing’s only contribution to the debate about thinking
machines. In the same article, ”Computing  Machinery and
Intelligence,” he also discusses the general nature of computing
machines and examines numerous arguments against machine
intelligence. In other parts of this work we will be looking at some of
the same arguments that Turing discusses, and we may therefore find
occasions to refer back to Turing’s discussions as they become relevant.
In this section, however, we will be concerned with the Turing Test and
the question of its validity. We will begin by considering the arguments
Turing advances in support of his test.

Turing remarks that the condition which prevents the interrogator
from seeing, touching, or hearing the competitors helps draw a sharp
line “between the physical and intellectual capacities of a man.” This
is advantageous because:

We do not wish to penalize the machine for its inability to shine in
beauty competitions, nor to penalize a man for losing in a race
against an airplane. The conditions of our game make these
disabilities irrelevant. The ’witnesses’ can brag, if they consider it
advisable, as much as they please about their charms, strength or
heroism, but the interrogator cannot demand practical demonstra—
tions.[3]

This seems fair enough; after all, we are concerned w1th abilities of the

\machlne to think, not with its phys1cal appearance nor 1ts strength, and
SO O, ™ -

In addition Turing claims that "The question and answer method
seems to be suitable for introducing almost any one of the fields of
human endeavor that we wish to include.” Turing gives some examples:

Q: Please write me a sonnet on the subject of the
Forth Bridge.
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A: Count me out on this one. I never could write
poetry.

Q: Add 34957 to 70764.

A: (Pause about 30 seconds and then give as answer)
105621.

Q: Do you play chess?
A: Yes.

Q: I have my K at my K1, and no other pieces. You
have only K at K6 and R at R1. It is your move.
What do you play?

A: (After a pause of 15 seconds) R-R8 mate.[4]

While they are admittedly points in the test’s favor, these two
aspects of the test hardly seem to give us conclusive reasons for
replacing the question ”Can machines think?” by the question ”Can
machines pass the Turing Test?” For whatever means we might have
used in answering the first of these questions, it seems clear that we
need not have been concerned with such things as the phys1cal
appearanee«;r—st;engthof the. machme It also seems clear that we were
free to examine the machine’s abilities in w1dely dlvergent areas., ‘Thus
neither of the two points mentioned give us really good reasons for
adopting the new question. I will now suggest one point in favor of the
test that Turing does not mention explicitly, but which I think provides
at least some of the motivation for Turing’s proposal.

On the most important motivations for Turing’s proposal seems
to be the fact that the test guarantees comple‘tely equal treatment of the
man and the machine. Thus we are not allowed to ask (as Scriven
suggests in his paper, "The Compleat Robot”) whether we are entitled
to say that the machine thinks despite the fact that it is not a man.
Scriven says:

The performatory problem here is whether a computer can produce
results which when translated, provide what could count as an
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original solution or proof if it came from a man. The personality
problem is whether we are entitled to call such a result a solution or
proof, despite the fact that it did not come from a man. . .. If it
transpires that there are no essential performatory differences at all,
we shall then consider whether we are entitled to apply the terms in
their full sense.[5]

If we cannot tell the man and the machine apart (since we know
them only as "A” and ”B” and can’t see them) then we cannot
discriminate against the machine; we are forced to use the same sorts of
criteria for both. We cannot say " This one is the machine, let’s be extra
cautious with iz.” All we can do is to apply whatever criteria we can
come up with in order to arrive at an educated guess as to which is the
man and which is the machine. The manner of testing the man and the
machine is thus the same, namely the Turing Test.

That this is very likely part of the real motivation behind Turing’s
proposal can be seen from his reply to what he calls ”The Argument
From Consciousness.” There he gives us some more arguments in
support of his test; and since the importance of that portion of Turing’s
article seems to have been ignored by both his supporters and his critics,
this provides us with an additional reason for reviewing his discussion
of that argument.



