WILLIAM LYCAN  Robots and Minds

ARTIFICIAL Intelligence (Al) is, very crudely, the science of getting ma-
chines to perform jobs that normally require intelligence and judgment.
Researchers at any number of Al labs have designed machines that prove
mathematical theorems, play chess, sort mail, guide missiles, assemble auto
engines, diagnose illnesses, read stories and other written texts, and converse
with people in a rudimentary way. This is, we might say, intelligent behavior.

But what is this "intelligence™? As a first pass, | suggest that intelligence of
the sort | am talking about is a kind of flexibility, a responsiveness to
contingencies. A dull or stupid machine must have just the right kind of raw
materials presented to it in just the right way, or it is useless: the electric can-
opener must have an appropriately sized can fixed under its drive wheeiyw.tf.fo,
in order to operate at all. Humans (most of us, anyway) are not like that. We
deal with the unforeseen. We take what comes and make the best of it, even
though we may have had no idea what it would be. We play the ball from what-
ever lie we are given, and at whatever angle to the green; we read and
understand texts we have never seen before; we find our way back to Chapel
Hill after getting totally lost in downtown Durham (or downtown
Washington, D.C., or downtown Lima, Peru).

Our pursuit of our goals is guided while in progress by our ongoing
perception and handling of interim developments. Moreover, we can pursue
any number of different goals at the same time, and balance them against each
other. We are sensitive to contingencies, both external and internal, that have a
very complex and unsystematic structure.

It is almost irresistible to speak of information here, even if the term were not
as trendy as it is. An intelligent creature, | want to say, is an information-
sensitive creature, one that not only registers information through receptors such
as sense-organs but somehow stores and manages and finally uses that
information. Higher animals are intelligent beings in this sense, and so are we,
even though virtually nothing is known about

how we organize or manage the vast, seething profusion of information that
conies our way. And there is one sort of machine that is information-sensitive
also: the digital computer. A computer is a machine specifically designed to be
fed complexes of information, to store them, manage them, and produce
appropriate theoretical or practical conclusions on demand. Thus, if artificial
intelligence is what one is looking for, it is no accident that one looks to the
computer.

Yet a computer has two limitations in common with machines of less elite
and grandiose sorts, both of them already signalled in the characterization | have
just given. First, a (present-day) computer must fed information, and the choice
of what information to feed and in what form is up to a human programmer or
operator. (For that matter, a present-day computer must be plugged into an
electrical outlet and have its switch turned to ON, but this is a very minor
contingency given the availability of nuclear power-packs.) Second, the
appropriateness and effectiveness of a computer's output depends entirely on
what the programmer or operator had in mind and goes on to make of it. A
computer has intelligence in the sense | have defined, but has no judgment,
since it has no goals and purposes of its own and no internal sense of
appropriateness, relevance, or proportion.

For essentially these reasons—that computers are intelligent in my minimal

sense, and that they are nevertheless limited in the two ways | have mentioned—
Al theorists, philosophers and intelligent laymen have inevitably compared
computers to human minds, but at the same time debated both technical and
philosophical questions raised by this comparison. The questions break down
into three main groups or types: (A)
Questions of the form, "Will a computer ever be able to do X?," where X is
something that intelligent humans can do. (B) Questions of the form, "Given
that a computer can or could do X, have we any reason to think that it does X in
the same way that humans do X?" (C) Questions of the form, "Given that some
futuristic supercomputer were able to do X, Y, Z, . .., for some arbitrarily
large range and variety of human



activities, would that show that the computer
had property P?" where P is some feature held to
be centrally, vitally characteristic of human
minds, such as thought, consciousness, feeling,
sensation, emotion, creativity, or freedom of
the will.

Questions of type A are empirical questions
and cannot be settled without decades, perhaps
centuries of further research—compare ancient
and mediaeval speculations on the questions of
whether a machine could ever fly. Questions of
type B are brutely empirical too, and their an-
swers are unavailable to Al researchers per se,
lying squarely in the domain of cognitive psy-
chology, a science or alleged science barely into
its infancy. Questions of type C are philosophi-
cal and conceptual, and so | shall essay to answer
them all at one stroke.

Let us begin by supposing that all questions
types A and B have been settled affirmatively—
that one day we might be confronted by a
much-improved version of Hal, the soft-spoken
computer in Kubrick's 2001 (younger readers
may substitute Star Wars' C3PO or whatever
subsequent cinematic robot is the most lovable).
Let us call this more versatile machine "Harry."
Harry (let us say) is humanoid in form—he is a
miracle of miniaturization and has lifelike
plastic skin—and he can converse intelligently
on all sorts of subjects, play golf and the viola,
write passable poetry, control his occasional
nervousness pretty well, make love, prove math-
ematical theorems (of course), show envy when
outdone, throw gin bottles at annoying chil-
dren, etc., etc. We may suppose he fools people
into thinking is human. Now the question is, is
Harry really a person? Does he have thoughts,
feelings, and so on? Is he actually conscious, or
is he just a mindless walking hardware store
whose movements are astoundingly like those of
a person?

Plainly his acquaintances would tend from
the first to see him as a person, even if they were
aware of his dubious antecedents. I think it is a
plain psychological fact, if nothing more, that we
could not help treating him as a person, unless
we resolutely made up our minds, on principle,

not to give him the time of day. But how could
we really tell that he is conscious?

Well, how do we really tell that any humanoid
creature is conscious? How do you tell that I am
conscious, and how do | tell that you are? Surely
we tell, and decisively, on the basis of our stan-
dard behavioral tests for mental states. We know
that a human being has such-and-such mental
states when it behaves, to speak very generally, in
the ways we take to be appropriate to organisms
which are in those states. (The point is of course
an epistemological one only, no metaphysical
implications intended or tolerated.) We know for
practical purposes that a creature has a mind
when it fulfills all the right criteria. And by
hypothesis, Harry fulfills all our behavioral crite-
ria with a vengeance; moreover, he does so in the
right way (cf. questions of type B): the processing
that stands causally behind his behavior is just
like ours. It follows that we are at least prima
facie justified in believing him to be conscious.

We haven't proved that he is conscious, of
course—any more than you have proved that |
am conscious. An organism's merely behaving in
a certain way is no logical guarantee of sentience;
from my point of view it is at least imaginable, a
bare logical possibility, that my wife, my daugh-
ter and my chairman are not conscious, even
though | have excellent, overwhelming behav-
ioral reason to think that they are. But for that
matter, our "standard behavioral tests" for mental
states yield practical or moral certainty only so
long as the situation is not palpably extraordinary
or bizarre. A human chauvinist—in this case,
someone who denies that Harry has thoughts
and feelings, joys and sorrows—thinks precisely
that Harry is as bizarre as they come. But what is
bizarre about him? There are quite a few chauvin-
ist answers to this, but what they boil down to,
and given our hypothesized facts all they could
boil down to, are two differences between Harry
and ourselves: his origin (a laboratory is not a
proper mother), and the chemical composition of
his anatomy, if his creator has used silicon instead
of carbon, for example. To exclude him from our
community for either or both of those reasons
seems to me to be a clear case of racial or ethnic
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prejudice (literally) and nothing more. | see no
obvious way in which either a creature's origin or
its sub-neuroanatomical chemical composition
should matter to its psychological processes or
any aspect of its mentality.

My argument can be reinforced by a thought-
experiment. Imagine that we take a normal
human being, Henrietta, and begin gradually re-
placing parts of her with synthetic materials—
first a few prosthetic limbs, then a few synthetic
arteries, then some neural fibers, and so forth.
Suppose that the surgeons who perform the suc-
cessive operations (particularly the
neurosurgeons) are so clever and skillful that
Henrietta survives in fine style: her intelligence,
personality, perceptual acuity, poetic abilities, etc.,
remain just as they were before. But after the
replacement process has eventually gone on to
completion, Henrietta will have become an
artifact—at least, her body will then be nothing
but a collection of artifacts. Did she lose
consciousness at some point during the sequence
of operations, despite her continuing to behave
and respond normally? When? It is hard to
imagine that there is some privileged portion of
the human nervous system that is for some reason
indispensable, even though kidneys, lungs, heart,
and any given bit of brain could in principle be
replaced by a prosthesis (for what reason?); and it
is also hard to imagine that there is some
proportion of the nervous system such that
removal of more than that proportion causes
loss of consciousness or sentience despite perfect
maintenance of all intelligent capacities.

If this quick but totally compelling defense of
Harry and Henrietta's personhood is correct, then
the two, and their ilk, will have not only mental
lives like ours, but moral lives like ours, and moral
rights and privileges accordingly. Just as origin
and physical constitution fail to affect psycholog-
ical personhood, if a creature's internal organiza-
tion is sufficiently like ours, so do they fail to affect
moral personhood. We do not discriminate
against a person who has a wooden leg, or a me-
chanical kidney, or a nuclear heart regulator; no
more should we deny any human or civil right to
Harry or Henrietta on grounds of their origin or
physical makeup, which they cannot help.
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But this happy egalitarianism raises a more
immediate question: In real life, we shall soon be
faced with medium-grade machines, which have
some intelligence and are not "mere" machines
like refrigerators or typewriters but which fall far
short of flawless human simulators like Harry.
For Al researchers may well build machines
which will appear to have some familiar mental
capacities but not others. The most obvious ex-
ample is that of a sensor or perception, which
picks up information from its immediate envi-
ronment, records it, and stores it in memory for
future printout. (We already have at least crude
machines of this kind. When they become ver-
satile and sophisticated enough, it will be quite
natural to say that they see or hear and that they
remember.) But the possibility of "specialist”
machines of this kind raises an unforeseen con-
tingency: There is an enormous and many-
dimensional range of possible being in between
our current "mere™ machines and our fully devel-
oped, flawless human simulators; we have not
even begun to think of all the infinitely possible
variations on this theme. And once we do begin
to think of these hard cases, we will be at a loss
as to where to draw the "personhood” line
between them. How complex, eclectic and im-
pressive must a machine be, and in what respects,
before we award it the accolade of personhood
and/or of consciousness? There is, to say the
least, no clear answer to be had a priori, Descartes'
notorious view of animals to the contrary
notwithstanding.

This typical philosophical question would be
no more than an amusing bon-bon, were it not
for the attending moral conundrum: What
moral rights would an intermediate or margin-
ally intelligent machine have? Adolescent ma-
chines of this sort will confront us much sooner
than will any good human simulators, for they
are easier to design and construct; more to the
moral point, they will be designed mainly as
labor-saving devices, as servants who will work
for free, and servants of this kind are (literally)
made to be exploited. If they are intelligent to
any degree, we should have qualms in
proportion.
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I suggest that this moral problem, which may
become a real and pressing one, is parallel to the
current debate over animal rights. Luckily I have
never wanted to cook and eat my IBM portable.

Suppose | am right about the irrelevance of
biochemical constitution to psychology; and
suppose | was also right about the coalescing of
the notions computation, information, intelligence.
Then our mentalized theory of computation
suggests in turn a computational theory of men-
tality, and a computational picture of the place of
human beings in the world. In fact, philosophy
aside, that picture has already begun to get a grip
on people's thinking—as witness the filtering
down of computer jargon into contemporary
casual speech—and that grip is not going to
loosen. Computer science is the defining tech-
nology of our time, and in this sense the com-
puter is the natural cultural successor to the
steam engine, the clock, the spindle and the
potter's wheel. Predictably, an articulate compu-
tational theory of the mind has also gained
credence among professional psychologists and
philosophers. | have been trying to support it here
and elsewhere; | shall say no more about it for
now, save to note again its near-indispensability
in accounting for intentionality (noted), and to
address the ubiquitous question of computer
creativity and freedom.

Soft Determinism or Libertarianism may be
true of humans. But many people have far more
rigidly deterministic intuitions about computers.
Computers, after all, (let us all say it together:)
"only do what they are told/programmed to do,"
they have no spontaneity and no freedom of
choice. But human beings choose all the time,
and the ensuing states of the world often depend
entirely on these choices. Thus the "computer
analogy" ultimately fails.

The alleged failure of course depends on
what we think freedom really is. As a Soft
Determinist, | think that to have freedom of
choice in acting is (roughly) for one's action to
proceed out of one's own desires, deliberation,
will and intention, rather than being compelled
or coerced by external forces regardless of my
desires or will. As before, free actions are not

uncaused actions. My free actions are those that |
cause, i.e., that are caused by my own mental
processes rather than by something pressing on
me from the outside. | have argued elsewhere
that | am free in that my beliefs, desires, deliber-
ations and intentions are all functional or com-
putational states and processes within me which
do interact in characteristic ways to produce my
behavior. Note now that the same response vindi-
cates our skilled human-simulating machines
from the charge of puppethood. The word "robot"
is often used as a veritable synonym for “puppet,”
so it may seem that Harry and Henrietta are
paradigm cases of mechanisms which "only do
what they are programmed to do." This is a
slander—for two reasons.

First, even an ordinary computer, let alone a
fabulously sophisticated machine like Harry, is
in a way unpredictable. You are at its mercy. You
think you know what it is going to do: you know
what it should do, what it is supposed to do, but
there is no guarantee—and it may do something
awful or at any rate something that you could
not have predicted and could not figure out if
you tried with both hands. This practical sort of
unpredictability would be multiplied a
thousandfold in the case of a machine as
complex as the human brain, and it is notably
characteristic of people.

The unpredictability has several sources,
(i) Plain old physical defects, as when Harry's
circuits have been damaged by trauma, stress,
heat, or the like, (ii) Bugs in one or more of his
programs. (I have heard that once upon a time,
somewhere, a program was written that had not
a single bug in it, but this is probably an urban
folk tale.) (iii) Randomizers, quantum-driven or
otherwise; elements of Harry's behavior may be
genuinely, physically random, (iv) Learning and
analogy mechanisms; if Harry is equipped with
these as he inevitably would be, then his behavior-
patterns will be modified in response to his ex-
periential input from the world, which would be
neither controlled nor even observed by us. We
don't know where he's been, (v) The relativity of
reliability to goal-description. This last needs a
bit of explanation.
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People often say things like, "A computer just
crunches binary numbers; provided it isn't bro-
ken, it just chugs on mindlessly through what-
ever flipflop settings are predetermined by its
electronic makeup." But such remarks ignore the
multilevelled character of real computer pro-
gramming. At any given time, a computer is
running each of any number ~/programs, depend-
ing on how it is described and on the level of
functional organization that interest us. True,
it is always crunching binary numbers, but in
crunching them it is also doing any number
of more esoteric things. And (more to the
point) what counts as a mindless, algorithmic
procedure at a very low level of organization
may constitute, at a higher level, a hazardous
do-or-die heuristic that might either succeed
brilliantly or (more likely) fail and leave its
objective unfulfilled.

As a second defense, remember that Harry
too has beliefs, desires and intentions (provided
my original argument is sound). If this is so,
then his behavior normally proceeds out of his
own mental processes rather than being exter-
nally compelled; and so he satisfies the defini-
tion of freedom-of-action formulated above. In
most cases it will be appropriate to say that
Harry could have done other than what he did
do (but in fact chose after some ratiocination to
do what he did, instead). Harry acts in the same
sense as that in which we act, though one might
continue to quarrel over what sense that is.

Probably the most popular remaining reason
for doubt about machine consciousness has to
do with—you guessed it—the raw qualitative
character of experience. Could a mere bloodless
runner-of-programs have states that feel to it in
any of the various dramatic ways in which our
mental states feel to us?
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The latter question is usually asked rhetori-
cally, expecting a resounding answer "NO!!" But
I do not hear it rhetorically, for | do not see why
the negative answer is supposed to be at all obvi-
ous, even for machines as opposed to biologic
humans. Of course there is an incongruity from
our human point of view between human feeling
and printed circuitry or silicon pathways; that is
to be expected, since we are considering those
high-tech items from an external, third-person
perspective and at the same time comparing
them to our own first-person feels. But argu-
mentatively, that Gestalt phenomenon counts for
no more in the present case than it did in that of
human consciousness, viz., for nothing, espe-
cially if my original argument about Harry was
successful in showing that biochemical constitu-
tion is irrelevant to psychology. What matters to
mentality is not the stuff of which one is made,
but the complex way in which that stuff is orga-
nized. If after years of close friendship we were
to open Harry up to find that he is stuffed with
microelectronic gadgets instead of protoplasm,
we would be taken aback—no question. But our
Gestalt clash on the occasion would do nothing
at all to show that Harry does not have his own
rich inner qualitative life. If an objector wants to
insist that computation alone cannot provide
consciousness with its qualitative character,
the objector will have to take the initiative and
come up with a further, substantive argument to
show why not. We have already seen that such
arguments have failed wretchedly for the case of
humans; | see no reason to suspect that they
would work any better for the case of robots. We
must await further developments. But at the
present stage of inquiry | see no compelling feel-
based objection to the hypothesis of machine
consciousness.



