p:

than human beings use.” But this admission gives the whole game
away. How would Searle know that he had built a silicon-based mind
(rather than our own carbon-based mind) except by having an appro-
priate abstract (that is, nonmaterial) characterization of what the two
life forms hold in common? Searle finesses this problem by simply
“aftributing'’ cognitive states to himself, other people, and a variety of
domestic animais: *‘in ‘cognitive sciences’ one presupposes the reality
and knowability of the mental in the same way that in physical sciences
one has to presuppose the reality and knowability of physical objects.”
But this really won't do: we are, after all, a long way from having any
very convincing evidence that cats and dogs have “cognitive states’ in
anything like Searle’s use of the term [See “*Cognition and Conscious-
ness in Nonhuman Species” BBS 1(4) 1978].

Thomas Huxtey (1874, p. 156) poses the question in his paraphrase
of Nicholas Malebranche’s orthodox Cartesian line: ‘‘What proof is
there that brutes are other than a superior race of marionettes, which
eat without pleasure, cry without pain, desire nothing, know nothing,
and only simulate inteltigence as a bee simulates a mathematician?”’
Descartes’ friend and correspondent, Marin Mersenne, had little doubt
abouyt the answer to this kind of question. In his discussion of the
perceptual capacities ‘of animais he forthrightly denies mentality to the
beasts:

Animals have no knowledge of these sounds, but only a representa-

tion, without knowing whether what they apprehend is a sound or a

color or something else; so one can say that they do not act so

much as are acted upon, and that the objects make an impression
upon their senses from which their action necessarily follows, as the
wheels of a clock necessarily follow the weight or spring which

drives them. (Mersenne 1636)

For Mersenne, then, the program inside animals is indeed an uninter-
preted calculus, a syntax without @ semantics [See Fodor: “Methodo-
logical Sotipsism” BBS 3(1) 1980j. Searle, on the other hand, seems o
believe that apes, monkeys, and dogs do ‘‘have mental states”
pecause they ‘‘are made of similar stuff to ourseives'” and have eyes, a
nose, and skin. | fail to see how the datum supports the conclusion.
One Might have thought that some Quite intricate reasoning and subtle
experimentation would be required to justify the ascription of intention-
ality to chimpanzees (Marshall 197 1; Woodruff & Premack 1979). That
chimpanzees look quite ke us is a rather weak fact on which to build
such a momentous conclusion.

When Jacques de Vaucanson - the greatest of all Al theorists - had
completed his artificial duck he showed it, in all its naked glory of
wood, string, steel, and wire. However much his audience may have
preferred a more cuddly creature, Vaucanson firmly resisted the
temptation to clothe it:

Perhaps some Ladies, or some People, who only like the Outside of

Animals, had rather have seen the whole cover’d; that is the Duck

with Feathers. But besides, that | have been desir’d to make every

thing visible; | wou'd not be thought to impose upon the Spectators

by any conceal'd or juggling Contrivance (Fryer & Marshalt 1979).
For Vaucanson, the theory that he has embodied in the model duck is
the real thing.
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Intentionality: Hardware, not software

It is a rare and pleasant privilege to comment on an article that surely is
destined to become, aimost immediately, a classic. But, alas, what
comments are called for? Following BBS instructions, 'll resist the very
strong temptation to explain how Searle makes exactly the right central

‘points and supports them with exactly the right arguments; and | shall

leave it to those who, for one reason or another, still disagree with his
central contentions to call attention to a few possible weaknesses,
perhaps even a mistake or two, in the treatment of some of his anciliary
claims. What ! shall try to do, is to examine, briefly — and therefore

Commentary/Searle: Minds, brains, and programs

sketchily and inadequately — what seem to me to be some implications
of his resuits for the overalt mind-body problem.

Quite prudently, in view of the brevity of his paper, Searle leaves
some central issues concerning, mind-brain relations virtually
untouched. In particutar, his main thrust seems compatible with interac-
tionism, with epiphenomenalism, and with at least some versions of the
identity thesis. It does count, very heavily, against eliminative material-
ism, and , eQually importantly, it reveals “functionalism’’ (or ‘‘functional
materialism') as it is commonly held and interpreted (by, for example,
Hilary Putnam and David Lewis) to be just another variety of eliminative
materialism (protestations to the contrary notwithstanding). Searle
correctly notes that functionalism of this kind (and strong Al, in general)
is a kind of dualism. But it is not a mental-physical dualism; it is a
form-content dualism, one, moreover, in which the form is the thing and
content doesn’t matter! [See Fodor: “Methodologicat Solipsism” BBS
3(1) 19801

Now | must admit that in order to find these implications in Searie’s
resuits | have read into them a littlie more than they contain explicity.
Specifically, | have assumed that intentional states are genuinely
mental in the what-is-it-like-to-be-a-bat? sense of “‘mental” (Nagel
1974) as well as, what | suppose is obvious, that eliminative material-
ism seeks to ‘‘eliminate” the genuinely mental in this sense. But it
seems to me that it does not take much reading between the lines to
see that Searle is sympathetic to my assumptions. For example, he
does speak of “‘genuinely mental {systems],” and he says (in Searle
1979c) that he believes that “only beings capable of conscious states
are capable of Intentional states’ (my italics), although he says that he
does not know how to demonstrate this. (How, indeed, could anyone
demonstrate such a thing? How could one demonstrate that fire
burns?)

The argument that Searle gives for the conclusion that only
machines can think (can have intentional states) appears to have two
suppressed premisses: (1) intentional states must always be causally
produced, and (2) any causal network (with a certain amount of
organization and completeness, or some such condition) is @ machine.
| a(\:cept for the purposes of this commentary his premises and his
conclusion. Next | want to ask: what kind of hardware must a thinking
machine incorporate? (By ‘'thinking machine” | mean of course a
machine that has genuinely mental thoughts: such a machine, |
contend, will also have genuinely mentai states or events instantiating
sensations, emotions, and so on in all of their subjective, qualitative,
conscious, experiential richness.) To continue this line of investigation,
| want to employ an ‘‘event ontology,” discarding substance
metaphysics altogether. (Maxwell 1978, provides a sketch of some of
the details and of the contentions that contemporary physics, Quite
independently of philosophy of mind, feads to such an ontology.) An
event is (something like) the instancing of a property or the instancing
(concrete realization) of a state. A causai network, then, consists
entirely of a group of events and the causal links that interconnect
them. A fortiori, our “machine’’ will consist entirely of events and
causal connections. In other words, the hardware of this machine (or of
any machine, for example, a refrigerator) consists of its constituent
events and the machine consists of nothing else (except the causal
linkages). Our thinking machine in the only form we know it today is
always a brain (or if you prefer, an entire human or other animal body),
which, as we have explained, is just a certain causal network of events.
The mind-brain identity theory in the version that | defend says that
some of the events in this network are (nothing but) genuinely mental
events (instances of intentional states, or of pains, or the like).
Epiphenomenalism says that the mental events “‘dangle” from the main
net (the brain) by causal connections which are always one way (from
brain to dangler). (Epiphenomenalism is, | believe, obviously, though
contingently, false.) Interactionism says that there are causal connec-
tions in both directions but that the mental events are somehow in a
different realm from the brain events. (How come a '"‘different realm’” -
or whatever? Question: Is there a real difference between interaction-
ism and identity theory in an event ontology?)

Assuming that Searie would accept the event ontology. if no more
than for the sake of discussion, would he say that mental events, in
generai, and instances of intentiona! states, in particular, are parts of
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the machine, or is it his position that they are just products of the
machine? That is, would Searle be inclined to accept the identity thesis,
or would he lean toward either epiphenomenalism or interactionism?
For my money, in such a context, the identity theory seems by far the
most plausible, elegant, and economical guess. To be sure, it must
face serious and, as yet, completely unsolved problems, such as the
“‘grain objection” (see, for example, Maxwell 1978), and emergence
versus panpsychism (see, for example, Popper & Eccles 1977), but |
believe that epiphenomenalism and interactionism face even more
severe difficulties.

Before proceeding, | should emphasize that contemporary scientific
knowledge not only leads us to an event ontology but also that it
indicates the falsity of naive realism and “gently persuades’” us to
accept what | have (somewhat misleadingly, | fear) called “structural
realism.” According to this, virtually ait of our knowiedge of the physical
world is knowledge of the structure {including space-time structure) of
the causal networks that constitute it. (See, for example, Russell 1948
and Maxwell 1976). This holds with full force for knowledge about the
brain (excepi for a very special kind of knowledge, to be discussed
soon). We are, therefore, left ignorant as to what the intrinsic
(nonstructurai) properties of “matter” (or what contemporary physics
leaves of it) are. In particular, if only we knew a lot more neurophysioio-
gy, we would know the structure of the (immense) causal network that
constitutes the brain, but we would not know its content; that is, we still
wouldn't know what any of its constituent events are. identity theory
goes a step further and specuiates that some of these events just are
(instances of) our intentional states, our sensations, our emotions, and
so on, in ali of their genuinely mentalistic richness, as they are known
directly by acguaintance.” This is the "very special knowledge"'
mentioned above, and if identity theory is true, it is knowledge of what
some (probably a very small subset) of the events that constitute the
brain are. In this- small subset of events we know intrinsic as well as
structural properties.

Let us return to one of the questions posed by Searle: ““could an
artifact, a man-made machine, think?"* The answer he gives is, | think,
the best possible one, given our bresent state of unbounded ignorance
in the neurosciences, but I'd like to elaborate a little. Since, | have
claimed above, thoughts and other (genuinely) mental events are part
of the hardware of “‘thinking machines,”” such hardware must some-
how be got into any such machine we build. At present we have no
inkling as to how this could be done. The best bet would seem to be,
as Searle indicates, to "build” a machine (out of protoplasm) with
neurons, dentrites, and axons like ours, and then to hope that, from
this initial hardware, mental hardware would be mysteriously generated
(would “emerge’). But this ‘‘best bet” seems to me extremely
implausible. However, | do not conciude that construction of a thinking
machine is (even contingently, much less logically) impossible. |
conclude, rather, that we must learn a lot more about physics,
neurophysiology, neuropsychology, psychophysiology, and so on, not
just more details ~ but much more about the very foundations of our
theroretical knowiedge in these areas, before we can even speculate
with much sense about building thinking machines. (! have argued in

- Maxwell 1978 that the foundations of contemporary physics are in

such bad shape that we should hope for truly *‘revolutionary” changes
in physical theory, that such changes may very well aid immensely in
"solving the mind-brain problems,’”” and that speculations in
neurophysiotlogy and perhaps even psychology may very well provide
helpful hints for the physicist in his renovation of, say, the foundations
of space-time theory.} Be all this as it may, Searle has shown the total
futility of the strong Al route to genuine artificial inteligence.

by E.W. Menzel, Jr.
Department of Psych , State Uni ity of New York at Stony Brook, Stony
Brook, N.Y. 11794

Is the pen mightier than the computer?

The area of artificial inteligence (Al) differs from that of natural
intefligence in at least three respects. First, in Al one is perforce limited
to the use of formalized behavioral data or “‘output” as a basis for
making inferences about one’s subjects. (The situation is no different,
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however, in the fieids of history and archaeology.) Second, by conven-
tion, if nothing else, in Al one must ordinarily assume, untit proved
otherwise, that one's subject has no more mentality than a rock;
whereas in the area of natural intelligence one can often get away with
the opposite assumption, namely, that until proved otherwise, one’s
subject can be considered to be sentient. Third, in Al analysis is
ordinarily limited to questions regarding the “structure’’ of intelligence,
whereas a complete analysis of natural inteligence must also consider
questions of function, development, and evolution.

In other respects, however, it seems to me that the problems of
inferring mental capacities are very much the same in the two areas.
And the whole purpose of the Turing test (or the many counterparts to
that test which are the mainstay of comparative psychology) is to
devise a clear set of rules for determining the status of subjects of any
species, about whose possession of a given capacity we are uncer-
tain. This is admittedly a game, and it cannot be freed of all possible
arbitrary aspects any more than can, say, the field of law. Furthermore,
unless everyone agrees to the rules of the game, there is no way to
prove one's case for (or against) a given capacity with absoiute and
dead certainty.

As | see it, Searle quite simply refuses to play such games, at least
according to the rules proposed by Al. He assigns himself the role of a
judge who knows beforehand in most cases what the correct decision
should be. And he does not, in my opinion, provide us with any decision
rules for the remaining (and most interesting) undecided cases, other
than rules of latter-day common sense (whose pitfalls and ambiguities
are perhaps the major reason for devising objective tests that are
based on performance rather than physical characteristics such as
species, race, sex, and age.).

Let me be more specific. First of all, the discussion of "“the brain”
and “‘certain brain processes’ is not only vague but seems to me to
displace and complicate the problems it purports to solve. In saying
this | do not imply that physiological data are irrelevant; ! only say that
their relevance is not made clear, and the problem of deciding where
the brain leaves off and nonbrain begins is not as easy as it sounds.
indeed, | doubt that many neuroanatomists would even try to draw any
sharp and unalterable line that demarcates exactly where in the animal
kingdom *‘the brain’’ emerges from ‘‘the central nervous system'’; and
| suspect that some of them would ask, Why single out the brain as
crucial to mind or intentionality? Why not the central nervous system or
DNA or (to become more restrictive rather than liberal) the human brain
or the Caucasian brain? Precisely analogous problems would arise in
trying to specify for a single species such as man precisely how much
intact brain, or what parts of it, or which of the ‘“certain brain
processes,”’ must be taken into account and when one brain process
leaves off and another one begins. Quite coincidentally, | would be
curious as to what odds Searle would put on the likelihood that a
neurophysiologist could distinguish between the brain processes of
Searle during the course of his hypothetical experiment and the brain
processes of a professor of Chinese. Aiso, | am curious as to what
mental status he would assign to, say, an earthworm.

Second, it seems to me that, especially in the domain of psychology,
there are always innumerable ways to skin a cat, and that these ways
are not necessarily commensurate, especially when one is discussing
two different species or cultures or eras. Thus, for example, | would be
quite wiling to concede that to "acquire the calculus™ | would not
require the intellectual power of Newton or of Leibnitz, who invented
the calculus. But how would Searie propose to quantify the relative
“causal powers” that are involved here, or how would he establish the
relative similarity of the “effects”? The problem is especially difficult
when Searle talks about subjects who have ‘‘zero understanding,” for
we possess no absolute scales or ratio scales in this domain, but only
relativistic ones. in other words, we can assume by definition that a
given subject may be taken as a criterion of *'zero understanding,”” and
assess the competence of other subjects by comparing them against
this norm; but someone else is always free to invoke some other norm.
Thus, for example, Searie uses himself as a standard of comparnson
and assumes he possesses zero understanding of Chinese. But what if
| proposed that a better norm would be, say, a dog? Uniess Searle’s
performance were no better than that of the dog, it seems to me that




the student of Al could argue that Searle’'s understanding must be
greater than zero, and that his hypothetical experiment is therefore
inconclusive; that is, the computer, which performs as he did, cannot
necessarily be said to have zero understanding either.

In addition to these problems, Searle's hypothetical experiment is
based on the assumption that Al would be proved “false" if it could be
shown that even a single subject on a single occasion could conceiv-
ably pass a Turing test despite the fact that he possesses what may be
assumed to be zero understanding. This, in my opinion, is a mistaken
assumption. No student of Al wouid, to my knowledge, claim infallibility.
His predictions would be at best probabilistic or statistical; and, even
apart from problems such as cheating, some errors of classification
are to be expected on the basis of “‘chance” alone. Turing, for
example, predicted only that by the year 2000 computers will be able
to fool an average interrogator on a Turing test, and be taken for a
person, at least 30 times out of 100. in brief, | would agree with Searle if
he had said that the position of strong Al is unprovabie with dead
certainty; but by his criteria no theory in empirical science is provabile,
and | therefore reject his claim that he has shown Al to be faise.

Perhaps the central question raised by Searle’s paper is, however,
Where does mentality lie? Searle tells us that the intelligence of
computers lies in our eyes alone. Einstein, however, used to say, “My
pencil is more intelligent than I'’; and this maxim seems to me to come
at least as close to the truth as Searle’s position. It is quite true that
without a brain to guide it and interpret its output, the accomplishments
of a pencil or a computer or of any of our other “tools of thought"”
would not be very impressive. But, speaking for myself, | confess I'd
have to take the same dim view of my own accomplishments. in other
words, | am quite sure that | could not even have “had" the thoughts
expressed in the present commentary without the assistance of
various means of externalizing and objectifying “them” and rendering
them accessible not only for further examination but for their very
formulation. | presume that there were some causal connections and
correspondences between what is now on paper (or is it in the
reader’s eyes alone?) and what went on in my brain or mind; but itisan
open question as to what these causal connections and correspon-
dences were. Furthermore, it is only if one confuses present and past,
and internat and external happenings with each other, and considers
them a single “thing,” that "‘thinking"" or even the causal power behind
thought can be allocated to a single “place’” or entity. | grant that it is
metaphorical if not ludicrous to give my pencil the credit or blame for
the accomplishment of ’‘the thoughts in this commentary.” But it would
be no less metaphorical and ludicrous - at least in science, as
opposed to everyday life — to give the credit or blame to my brain as
such. Whatever brain processes or mentai processes were involved in
the writing of this commentary, they have long since been terminated.
In the not-too-distant future not even *I'" as a body will exist any longer.
Does this mean that the reader of the future will have no valid basis for
estimating whether or not | was (or, as a literary figure, "*am’’) any more
intelligent than a rock? | am curious as to how Searle woutd answer this
question. in particutar, | would like to know whether he would ever infer
from an artifact or document alone that its author had a brain or certain
brain processes - and, if so, how this is different from making
inferences about mentality from a subject’s outputs alone.

by Marvin Minsky
Artificial Intelligence Laboratory, Massachusetts Institute of Technology,
Cambridge, Mass. 02139

Decentralized minds

In this essay, Searle asserts without argument: *‘The study of the mind
starts with such facts as that humans have beliefs, while thermostats,
telephones, and adding machines don't. If you get a theory that denies
this. . .the theory is false.”

No. The study of mind is not the study of belief; it is the attempt to
discover powerful concepts - be they old or new — that help explain
why some machines or animals can do so many things others cannot. |
will argue that traditional, everyday, precomputational concepts like
believing and understanding are neither powerful nor robust enough for
developing or discussing the subject.

Commentary/Searle: Minds, brains, and programs

in centuries past, biologists argued about machines and life much as
Searle argues about programs and mind; one might have heard: “'The
study of biology begins with such facts as that humans have life, while
locomotives and telegraphs don't. If you get a theory that denies this -
the theory is false.” Yet today a successful biological science is based
on energetics and information processing: no notion of ‘‘alive”
appears in the theory, nor do we miss it. The theory's power comes
from replacing, for example, a notion of "‘self-reproduction” by more
sophisticated notions about encoding, transtation, and recombina-
tion — to explain the reproduction of sexual animals that do not,
exactly, ‘‘reproduce.”

Similarty in mind science, though prescientific idea germs like
“pelieve,” know,”’ and ““mean’ are useful in daily life, they seem
technically too coarse to support powerful theories; we need to
supplant, rather than to support and explicate them. Real as “self”’ or
“understand’’ may seem to us today, they are not (iike mitk and sugar)
objective things our theories must accept and explain; they are only
first steps toward better concepts. it would be inappropriate here to
put forth my own ideas about how to proceed, instead consider a
fantasy in which our successors recount our present plight: "The
ancient concept of ‘belief’ proved inadequate until replaced by a
continuum in which, it turned out, stones placed near zero, and
termostats scored 0.52. The highest human score measured So far is
67.9. Because it is theoretically possible for something to be believed
as intensely as 3600, we were chagrined to learn that men in fact
believe so poorly. Nor, for that matter, are they very proficient (on an
absolute scale) at intending. Still, they are comfortably separated from
the thermostats.’' [Olivaw, R.D. (2063) Robotic refiections, Phenome-
nological Science 67:60.] A joke, of course; | doubt any such one-
dimensional idea would help much. Understanding how parts of a
program or mind can relate to things outside of it — or to other parts
within - is complicated, not only because of the intricacies of hypotheti-
cal intentions and meanings, but because different parts of the mind do
different things — both with regard to externals and to one another. This
raises another issue: 'In employing formulas iike ‘A believes that B
means C," our phitosophical precursors became unwittingly entrapped
in the ‘single-agent fallacy’ - the belief that inside each mind is a singie
believer (or meaner) who does the believing. It is strange how long this
idea survived, even after Freud pubiished his first clumsy portraits of
our inconsistent and adversary mental constitutions. To be sure, that
myth of ‘self’ is indispensable both for social purposes, and in each
infant’s struggle to make simplified models of his own mind’s structure.
But it has not otherwise been of much use in modern applied cognitive
theory, such as our work to preserve, rearrange, and recombine those
aspects of a brain’'s mind's parts that seem of value.”” [Byerly, S.
(2080) New hope for the Dead, Reader's Digest, March 13.]

Searle talks of letting ‘‘the individual internalize all of these elements
of the system’ and then complains that “‘there isn’t anything in the
system that isn't in him."” Just as our predecessors sought “life’" in the
study of biology, Searie still seeks “him’" in the study of mind, and
holds strong Al to be impotent to deal with the phenomenology of
understanding. Because this is so subjective a topic, | feel it not
inappropriate to infroduce some phenomenology of my own. While
reading about Searle’s hypothetical person who incorporates into his
mind - “‘without understanding” - the hypothetical ‘'squiggle squog-
gle” process that appears to understand Chinese, | found my own
experience to have some of the quality of a double exposure: “The
text makes sense to some parts of my mind but, to other parts of my
mind, it reads much as though it were itself written in Chinese. !
understand its syntax, | can parse the sentences, and | can follow the
technical deductions. But the terms and assumptions themselves -
what the words fike ‘intend’ and ‘mean’ intend and mean ~ escape me.
They seem suspiciously like Searle’s ‘formally specified symbols’ ~
because their principal meanings engage only certain older parts of my
mind that are not in harmonious, agreeable contact with just those
newer parts that seem better able to deal with such issues (precisely
because they know how to exploit the new concepts of strong Al)."

Searle considers such internalizations — ones not fully integrated in
the whole mind - to be counterexamples, or reductiones ad absurdum
of some sort, setting programs somehow apart from minds. | see them
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as illustfating the usual condition of normal minds, in which different
fragments of structure interpret - and misinterpret — the fragments of
activity they *‘see” in the others. There is absoiutely no reason why
programs, too, cannot contain such conflicting elements. To be sure,
the excessive clarity of Searle’s example saps its strength; the man’s
Chinese has no contact at ali with his other knowledge - while even the
parts of today's computer programs are scarcely ever jammed
together in so simple a manner.

In the case of a mind so split into two parts that one merely executes
some causal housekeeping for the other, | should suppose that each
part ~ the Chinese rule computer and its host - would then have its
own separate phenomenologies ~ perhaps along different time scales.
No wonder, then, that the host can't "‘understand” Chinese very
fluently — here | agree with Searle. But (for language, i not for walking
or breathing) surely the most essential nuances of the experience of
intending and understanding emerge, not from naked data bases of
assertions and truth values, but from the interactions - the conso-
nances and conflicts among different reactions within various partial
selves and self-images.

What has this to do with Searle’s argument? Well, | can see that if
one regards intentionality as an all-or-none attribute, which each
machine has or doesn’t have, then Searle’s idea - that intentionality
emerges from some physical semantic principle - might seem plausi-
ble. But in may view this idea (of intentionality as a simple attribute)
results from an oversimplification — a crude symbolization - of complex
and subtle introspective activities. In short, when we construct our
simplified models of our minds, we need terms to represent whole
classes of such consonances and conflicts — and, | conjecture, this is
why we create omnibus terms like “‘mean’” and “intend.” Then, those
terms become reified.

It is possible that only a machine as decentralized yet intercon-
nected as a human mind would have anything very like a human
phenomenology. Yet even this supports no Searle-like thesis that
mind’s character depends on more than abstract information process-
ing - on, for example, the '‘particular causal properties’” of the
substances of the brain in which those processes are embodied. And
here | find Searie's arguments harder to follow. He criticizes dualism,
yet complains about fictitious antagonists who suppose mind to be as
substantial as sugar. He derides ‘‘residual operationalism” - yet he
goes on to insist that, somehow, the chemistry of a brain can
contribute to the quality or flavor of its mind with no observable effect
on its behavior.

Strong Al enthusiasts do not maintain, as Searle suggests, that
“what is specifically mental about the mind has no intrinsic connection
with the actual properties of the brain.”’ instead, they make a much
more discriminating scientific hypothesis: about which such causal
properties are important in mindlike processes - namely computation-
supporting properties. So, what Searle mistakenly sees as a difference
in kind is really one of specific detail. The difference is important
because what might appear to Searle as careless inattention to vital
features is actually a deliberate — and probably beneficial - scientific
strategy! For, as Putnam points out:

What is our intellectual form? is the question, not what the matter is.

Small effects may have to be expiained in terms of the actual physics

of the brain. But when are not even at the level of an idealized

description of the functional organization of the brain, to talk about

the importance of small perturbations seems decidedly premature.
Now, many strong Al enthusiasts go on the postulate that functional
organization is the only such dependency, and it is this bold assump-
tion that leads directly to the conclusion Searle seems to dislike so;
that nonorganic machines may have the same kinds of experience as
people do. That seems fine with me. | just can’t see why Searle is so
opposed to the idea that a really big pile of junk might have feelings like
ours. He proposes no evidence whatever against it, he merely tries to
portray it as absurd to imagine machines, with minds like ours -
intentions and all - made from stones and paper instead of electrons
and atoms. But | remain left to wonder how Searle, divested of
despised dualism and operationalism, proposes to distinguish the
authentic intentions of carbon compounds from their behaviorally
identical but mentally counterfeit imitations.

| feel that | have dealt with the arguments about Chinese, and those
about substantiality. Yet a feeling remains that there is something
deeply wrong with all such discussions (as this one) of other minds;
nothing ever seems to get settied in them. From the finest minds, on ail
sides, emerge thoughts and methods of low quality and little power.
Surely this stems from a burden of traditional ideas inadequate to this
tremendously difficult enterprise. Even our logic may be suspect. Thus,
| could even agree with Searle that modern computational ideas are of
little worth here ~ if, with him, | could agree to judge those ideas by their
coherence and consistency with earlier constructions in philosophy.
However, once one suspects that there are other bad apples in the
logistic barrel, rigorous consistency becomes much too fragile a
standard - and we must humbly turn to what evidence we can gather.
So, beacuse this is still a formative period for our ideas about mind, |
suggest that we must remain especially sensitive to the empiricai
power that each new idea may give us to pursue the subject further.
And, as Searle nowhere denies, computationalism is the principal
source of the new machines and programs that have produced for us
the first imitations, however limited and shabby, of mindiike activity.

by Thomas Natsoulas
Department of Psychology, University of California, Davis, Calif. 956 16

The primary source of intentionality

| have shared Searle’s belief: the level of description that computer
programs exemplify is not one adequate to the explanation of mind. My
remarks about this have appeared in discussions of perceptual theory
that make little if any reference to computer programs per se (Natsou-
las 1974; 1977; 1978a; 1978b; 1980). Just as Searle argues for the
material basis of mind - ‘‘that actual human mental phenomena
{depend] on actual physical-chemical properties of actual human
brains' - | have argued that the particular concrete nature of percep-
tual awarenesses, as occurrences in a certain perceptual system, is
essential to the references they make to objects, events, or situations
in the stimulational environment.

In opposition to Gibson (for example, 1966, 1967, 1972), whose
perceptual theory amounts to hypotheses concerning the pickup by
perceptual systems of abstract entities called “informational invari-
ants” from the stimulus flux, | have stated:

Perceptual systems work in their own modes to ascribe the detected

properties which are specified informationally to the actual physical

environment around us. The informational invariants to which a

perceptual system resonates are defined abstractly [by Gibson] such

that the resonating process itself can exemplify them. But the
resonance process is not itself abstract. And characterization of it at
the level of informational invariants cannot suffice for the theory of
perception. It is crucial to the theory of perception that informational
invariants are resonated to in concrete modes that are characteristic
of the organism as the kind of perceiving physical system that it is.

(Natsoulas 1978b, p. 281)

The latter is crucial to perceptual theory, | have argued, if that theory is
to explain the intentionality, or aboutness, of perceptual awarenesses
[see also Uliman: “Against Direct perception” BBS 3(3) 1980, this
issue].

And just as Searle summarily rejects the attempt to eliminate
intentionality, saying that it does no good to “feign anesthesia,” |
argued as follows against Dennett’s (1969; 1971; 1972) effort to treat
intentionality as merely a heuristic overlay on the extensional theory of
the nervous system and bodily motions.

In knowing that we are knowing subjects, here is one thing that we

know: that we are aware of objects in a way other than the

“colorless” way in which we sometimes think of them. The experi-

enced presence of objects makes it difficult if not impossible to claim

that perceptions involve only the acquisition of information. . . It is
this. . . kind of presence that makes perceptual aboutness some-
thing more than an ‘‘interpretation’” or ‘‘heuristic overiay’’ to be
dispensed with once a complete enough extensional account is at
hand. The qualitative being thereness of objects and scenes. . . is
about as easy to doubt as our own existence. (Natsoulas 1977, pp.
94-95; cf. Searle, 1979b, p. 261, on “presentational immediacy.")




However, 1 do not know in what perceptual aboutness consists. |
have been making some suggestions and | believe, with Sperry (19689,
1970; 1976), that an objective description of subjective experience is
possible in terms of brain function. Such a description shouid include
that feature or those features of perceptual awareness that make it be
of (or as if itis of, in the hallucinatory instance) an object, occurrence,
or situation in the physical environment or in the perceiver's body
outside the nervous system. If the description did not include this
teature it would be incomplete, in my view, and in need of further
development.

In another recent articie on intentionality, Searte (1979a) has written
of the unavoidability of ‘‘the intentionat circle,” arguing that any
explanation of intentionality that we may come up with will presuppose
an understanding of intentionality: *‘There is no analysis of intentionality
into fogically necessary and sufficient conditions of the form ‘X is an
intentionat state S if and only if 'p, q, andr,’ where 'p, q, and r’ make no
use of intentional notions” (p. 195). | take this to say that the
intentionality of mental states is not reducible; but | don't think it is
meant, by itself, to rule out the possibility that intentionality might be a
property of certain brain processes. Searle could still take the view that
it is one of their as yet unknown ‘‘ground floor”” properties.

But Searle's careful characterization, in the target article, of the
relation between brain and mental processes as causal, with mental
processes consistently said to be produced by brain processes, gives
a different impression. Of course brain processes produce other brain
processes, but if he had meant to include mental processes among the
latter, wouid he have written about only the causal properties of the
brain in a discussion of the material basis of intentionality?

One is tempted to assume that Searle would advocate some form of
interactionism with regard to the relation of mind to brain. I think that his
analogy of mental processes to products of biological processes, such
as sugar and mik, was intended to iluminate the causal basis of
mental processes and not their nature. His statement that intentionality
is '‘a biological phenomenon’’ was prefaced by ‘‘whatever else inten-
tionality is* and was followed by a repetition of his earlier point
concerning the material basis of mind (mentat processes as produced
by brain processes). And | feel quite certain that Searle would not
equate mental processes with another of the brain’s effects, namely
behaviors (see Searle 1979b).

Though it may be tempting to construe Searle's position as a form of
dualism, there remains the more probable alternative that he has
simple chosen not to take, in these recent writings, a position on the
ontological question. He has chosen to deal only with those elements
that seem already clear to him as regards the problem of intentionality.
However, his emphasis in the target article on intentionality’s material
basis would seem to be an indication that he is now inching toward a
position on the ontological guestion and the view that this position
matters to an understanding of intentionality.

{ emphasize the latter because of what Searle has written on ‘‘the
form of realization” of mental states in still another recent article on
intentionality. In this articie (Searle 1979¢), he made the claim that the
“fraditional ontological problems about mental states are for the most
part simply irretevant to their Intentiona! features’ (p. 81). It does not
matter how a mental state is realized, Searle suggested, so long as in
being realized it is realized so as to have those features. To know what
an intentional state is requires only that we know its “'representative
content’’ and its ‘‘psychological mode."”

But this would not tell us actually what the state is, only which one it
is, or what kind it is. For example, | may know that the mental state that
just occurred to me was a passing thought to the effect that it is raining
in London at this moment. It is an it-is-raining-in-London-right-now kind
of thought that just occurred to me. Knowing of this thought's occur-
rence and of that of many others, which is to know their representative
contents and psychological modes, would not be to know what the
thought is, what the mental occurrence is that is the passing thought.

Moreover, for a mental state or occurrence to have its intentional
features, it must have a form of realization that gives it to them. Searle
has stated: “It doesn’t matter how an Intentional state is realized, as
jong as the realization is a realization of its Intentionality”’ (1979c¢,.p.
81). The second part of this sentence is an admission that it does
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matter how it is realized. The explanation of intentionality remains
incomplete in the absence of an account of its source and of its
relation to that source. This point becomes vivid when considered in
the context of another discussion contained in the same article.

In this part of the article, Searle gave some attention to what he
called '‘the primary form of Intentionality,” namely perception (cf.
Searle 1979b, pp. 260-61). One’s visual experience of a table was
said to be a "‘presentation’’ of the table, as opposed to a representa-
tion of it. Still, such presentations are intrinsically intentional, for
whenever they occur, the person thereby perceives or hallucinates a
table. The visual experience if of a table, even though it is not a
representation of a tabie, because it is satisfied by the physical
presence of a table there where the table visually seems to be
located.

Concluding this discussion, Searle added,

To say that | have a visual experience whenever | perceive the
table visually is to make an ontological claim, a claim about the form
of realization of an Intentional state, in a way that to say all my beliefs
have a representational content is not to make an ontological claim.
(1979c¢, p. 91)

Since Searte would say that he, and the people reading his article, and
animals, and so on, have visual experiences, the question he needs to
answer, as the theorist of intentionality he is, is: what is the ontological
claim he is making in doing so? Or, what is the ‘‘form of realization’' of
our visual experiences that Searle is claiming when he attributes them
to us?

by Roland Puccetti
Department of Philosophy, Dalhousie University, Halitax, Nova Scotia, Canada B3H
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The chess room: further demythologizing of strong Al

On the grounds he has staked out, which are considerable, Searle
seems to me completely victorious. What | shall do here is to lift the
sights of his argument and train them on a still larger, very tempting
target.

Suppose we have an intelligent human from a chess-free culture, say
Chad in Central Affica, and we introduce hym to the chess room. There
he confronts a computer console on which are displayed numbers 1-8
and letters R,N,B,K.Q, and P, plus the words WHITE and BLACK. He is
told WHITE goes first, then BLACK, alternately, until the console lights
go out. There is, of course, a binary machine representation of the
chessboard that prevents illegal moves, but he need know nothing of
that. He is instructed to identify himself with WHITE, hence to move
first, and that the letter-number combination P-K4 is a good beginning.
So he presses P-K4 and waits.

BLACK appears on the console, followed by three alternative
letter-number combinations, P-K4, P-QB4, and P-K3. If this were a
"‘depth-first’” program, each of these replies would be searched two
plies further and a static evaluation provided. Thus to BLACK's P-K4,
WHITE could try either N-KB3 or B-B4. If N-KB3, BLACK's rejoinder
N-QB3 or P-Q3 both yield an evaluation for WHITE of + 1; whereas if
B-B4, BLACK's reply of either B-B4 or N-KB3 produces an evaluation
of, respectively, +0 and +3. Since our Chadian has been instructed to
reject any letter-number combinations yielding an evaluation of less
than + 1, he will not pursue B-B4, but is prepared to follow N-KB3
unless a higher evaluation turns up. And in fact it does. The BLACK
response P-QB4 allows N-KB3, and to that, BLACK's best counter-
moves P-Q3, P-K3, and N-QB3 produce evaluations of +7, +4,
and +8. On the other hand, if this were a "‘breadth-first” program, in
which all nodes (the point at which one branching move or half-move
subdivides into many smaller branches in the game tree) at one level
are examined prior to nodes at a deeper level, WHITE's continuations
would proceed more statically; but again this does not matter to the
Chadian in the chess room, who, in instantiating either kind of program,
hasn’t the foggiest notion what he is doing.
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We must get perfectly clear what this implies. Both programs
described here play chess (Frey 1977), and the latter with striking
success in recent competition when run on a more powerful computer
than before, a large scale Control Data Cyber 170 system (Frey 1977,
Appendix). Yet there is not the slightest reason to believe either
program understands chess play. Each performs ‘'computational
operations on purely formally specified elements,” but so would the
uncomprehending Chadian in our chess room, although of course
much more slowly (we could probably use him only for postal chess,
for this reason). Such operations, by themselves cannot, then, consti-
tute understanding the game, no matter how intelligently played.

It is surprising that this has not been noticed before. For example,
the authors of the most successful program to date (Slate & Atkin
1977) write that the evaluative function of CHESS 4.5 understands that
it is bad to make a move that ieaves one of one’s own pieces attacked
and undefended, it is good to make a move that forks two enemy
pieces, and good to make a move that prevents a forking maneuver by
the opponent (p. 114). Yet in a situation in which the same program is
playing WHITE to move with just the WHITE king on KBS, the BLACK
king on KRB, and BLACK'’s sole pawn advancing from KR4 to a
possible queening, the initial evaluation of WHITE's six legal moves is
as follows:

Move PREL score
K-K4 - 116
K-B4 —114
K-N4 - 106
K-K5 —121
K-K6 —-129
K-B6 —-127

in other words, with a one-ply search the program gives a slightly
greater preference to WHITE moving K-N4 because one of its evalua-
tors encourages the king to be near the surviving enemy pawn, and N4
is as close as the WHITE king can legally get. This preliminary score
does not differ much from that of the other moves since, as the authors
admit, “‘the evaluation function does not understand that the pawn wili
be captured two hali-moves iater (p. 111).” It is only after a two-ply
and then a three-ply iteration of K-N4 that the program finds that ail
possible replies are met. The authors candidly conclude:

The whole 3-ply search here was completed in about 100 milisec-

onds. In a tournament the search would have gone out to perhaps

12 phy to get the same result, since the program lacks the sense to

see that since White can force a position in which all material is

gone, the game is necessarily drawn. (p. 113).

But then if CHESS 4.5 does not understand even this about chess,
why say it “‘understands’’ forking maneuvers, and the like? All this can
mean is that the program has built-in evaiuators that discourage it from
getting into forked positions and encourage it to look for ways to fork
its opponent. That is not understanding, since as we saw, our Chadian
in the chess room could laboriously achieve the same resuit on the
console in blissful ignorance of chess boards, chess positions, or
indeed how the game is played. Intelligent chess play is of course
simulated this way, but chess understanding is not thereby duplicated.

Up until the middle of this century, chess-playing machines were
automata with cleverly concealed human players inside them (Carroli
1975). We now have much more complex automata, and while the
programs they run on are inside them, they do not have the intentional-
ity towards the chess moves they make that midget humans had in the
hoaxes of yesteryear. They simply know not what they do.

Searle quite unnecessarily mars his argument near the end of the
target articie by offering the observation, perhaps to disarm hard-
nosed defenders of strong Al, that we humans are ‘thinking
machines.’’ But surely if he was right to invoke literal meaning against
claims that, for exampie, thermostats have beliefs, he is wrong to say
humans are machines of any kind. There were literaily no machines on
this planet 10,000 years ago, whereas the species Homo sapiens has
existed here for at least 100,000 years, so it cannot be that men are
machines.
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by Zenon W. Pylyshyn'
Center for Advanced Study in the Behavioral Sciences, Stanford, Calif. 94305.

The ‘‘causal power’’ of machines

What kind of stuff can refer? Searle would have us believe that
computers, qua formal symbol manipulators, necessarily lack the
quality of intentionality, or the capacity to understand and to refer,
because they have different ‘‘causal powers’ from us. Although just
what having different causal powers amounts to (other than not being
capable of intentionality) is not spelled out, it appears at least that
systems that are functionally identical need not have the same ‘‘causal
powers.” Thus the relation of equivalence with respect to causal
powers is a refinement of the relation of equivalence with respect to
function. What Searle wants to claim is that only systems that are
equivalent to humans in this stronger sense can have intentionality. His
thesis thus hangs on the assumption that intentionality is tied very
closely to specific material properties - indeed, that it is literally caused
by them. From that point of view it would be extremely unlikely that any
system not made of protoplasm - or something essentially identical to
protoplasm -~ can have intentionality. Thus if more and more of the
cells in your brain were to be replaced by integrated circuit chips,
programmed in such a way as to keep the input-output function of
each unit identical to that of the unit being replaced, you would in alil
likelihood just keep right on speaking exactly as you are doing now
except that you would eventually stop meaning anything by it. What we
outside observers might take to be words would become for you just
certain noises that circuits caused you to make.

Searle presents a variety of seductive metaphors and appeals to
intuition in support of this rather astonishing view. For example, he
asks: why should we find the view that intentionality is tied to detailed
properties of the material composition of the system so surprising,
when we so readily accept the parallel claim in the case of lactation?
Surely it's obvious that only a system with certain causal powers can
produce milk; but then why should the same not be true of the ability to

refer? Why this example should strike Searle as even remotely relevant .

is not clear, however. The product of lactation is a substance, milk,
whose essential defining properties are, naturally, physical and chemi-
cal ones (although nothing prevents the production of synthetic milk
using a process that is materially very different from mammaiian
lactation). Is Searle then proposing that intentionality is a substance
secreted by the brain, and that a possible test for intentionality might
involve, say, titrating the brain tissue that realized some putative mental
episodes?

Similarly, Searle says that it's obvious that merely having a program
can't possibly be a sufficient condition for intentionaiity since you can
implement that program on a Turing machine made out of *“‘a roll of
toilet paper and a pile of small stones.” Such a machine would not
have intentionality because such objects ‘are the wrong kind of stuff to
have intentionality in the first place.” But what is the right kind of stuff?
Is it cell assemblies, individual neurons, protoplasm, protein molecules,
atoms of carbon and hydrogen, elementary particles? Let Searle name
the level, and it can be simulated perfectly well using '‘the wrong kind
of stuff.” Clearly it isn't the stuff that has the intentionality. Your brain
cells don't refer any more than do the water pipes, bits of paper,
computer operations, or the homunculus in the Chinese room exam-
ples. Searie presents no argument for the assumption that what makes
the difference between being able to refer and not being able to refer -
or to display any other capacity - is a ‘‘finer grained’’ property of the
system than can be captured in a functional description. Furthermore,
it's obvious from Searle’'s own argument that the nature of the stuff
cannot be what is relevant, since the monolingual English speaker who
has memeorized the formal rules is supposed to be an example of a
system made of the right stuff and yet it allegedly still lacks the relevant
intentionality.

Having said all this, however, one might still want to maintain that in
some cases - perhaps in the case of Searle's example - it might be
appropriate to say that nothing refers, or that the symbols are not
being used in a way that refers to something. But if we wanted to deny




that these symbols referred, it would be appropriate to ask what
licences us ever to say that a symbol refers. There are at least three
different approaches to answering that question: Searle’s view that itis
the nature of the embodiment of the symbol (of the brain substance

" itself), the traditional functionalist view that it is the .functional role that

the symbol plays in the overall benhavior of the system, and the view

) associated with philosophers like Kripke and Putnam, that it is in the

nature of the causal connection that the symbol has with certain past
events. The latter two are in fact compatible insofar as specifying the
functiona! role of a symbol in the behavior of a system does not
preclude specifying its causal interactions with an environment. 1t is
noteworthy that Searle does not even consider the possibility that a
purely formal computationat mode! might constitute an essential part of
an adequate theory, where the latter also contained an account of the
system’s transducers and an account of how the symbols came to
acquire the role that they have in the functioning of the system.

Functionalism and reference. The functionalist view is currently
the dominant one in both Al and information-processing psychology. In
the past, mentalism often assumed that reference was established by
relations of similarity; an image referred to a horse it it looked
sufficiently like a horse. Mediational behaviorism took it to be a simple
causal remnant of perception: a brain event referred to a certain object
if it shared some of the properties of brain events that occur when that
object is perceived. But information-processing psychology has opted
for a level of description that deals with the informational, or encoded,
aspects of the environment's effects on the organism. On this view it
has typically been assumed that what a symbol represents can be
seen by examining how the symbol enters into relations with other
symbols and with transducers. It is this position that Searle is quite
specifically challenging. My own view is that although Searle is rignt in
pointing out that some versions of the functionalist answer are in a
certain sense incomplete, he is off the mark both in his diagnosis of
where the problem lies and in his prognosis as to just how impover-
ished a view of mental functioning the cognitivist position will have to
settle for (that is, his *‘weak Al").

The sense in which a functionalist answer might be incomplete is if it
failed to take the further step of specifying what it was about the
system that warranted the ascription of one particular semantic
content to the functional states {(or to the symbolic expressions that
express that state) rather than some other logically possible content. A
cognitive theory claims that the system behaves in a certain way
because certain expressions represent certain things (that is, have a
certain semantic interpretation). it is, furthermore, essential that it do
so: otherwise we would not be able to subsume certain classes of
regutar behaviors in a single generalization of the sort “the system
does X because the state S represents such and such’’ (for example,
the person ran out of the building because he believed that it was on
fire). (For a discussion of this issue, see Pylyshyn 1980b.) But the
particular interpretation appears to be extrinsic to the theory inasmuch
as the system would behave in exactly the same way without the
interpretation. Thus Searle concludes that it is only we, the theorists,
who take the expression to represent, say, that the building is on fire.
The system doesn't take it to represent anything because it literally
doesn’t know what the expression refers to: only we theorists do. That
being the case, the system can't be said to behave in a certain way
because of what it represents. This is in contrast with the way in which
our behavior is determined: we do behave in certain ways because of
what our thoughts are about. And that, according to Searle, adds up to
weak Al: that is, a functionalist account in which formal analogues
“stands in"’ for, but themselves neither have, nor explain, mental
contents.

The last few steps, however, are non sequiturs. The fact that it was
we, the theorists, who provided the interpretation of the expressions
doesn’t by itself mean that such an interpretation is simply a matter of
convenience, or that there is a sense in which the interpretation is ours
rather than the system's. Of course it's logically possible that the
interpretation is only in the mind of the theorist and that the system
behaves the way it does for entirely different reasons. But even if that
happened to be true, it wouidn't foliow simply from the fact that the Al

Commentary/Searle: Minds, brains, and programs

theorist was the one who came up with the interpretation. Much
depends on his reasons for coming up with that interpretation. In any
case, the question of whether the semantic interpretation resides in the
head of the programmer or in the machine is the wrong question to
ask. A more relevant question would be: what fixes the semantic
interpretation of functional states, or what latitude does the theorist
have in assigning a semantic interpretation to the states of the
system?

When a computer is viewed as a self-contained device for process-
ing formal symbols, we have a great deal of latitude in assigning
semantic interpretations to states. indeed, we routinely change our
interpretation of the computer’s functionat states, sometimes viewing
them as numbers, sometimes as alphabetic characters, sometimes as
words or descriptions of a scene, and so on. Even where it is difficult to
think of a coherent interpretation that is different from the one the
programmer had in mind, such aiternatives are always possible in
principle. However, if we equip the machine with transducers and allow
it to interact freely with both natural and linguistic environments, and if
we endow it with the power to make (syntactically specified) infer-
ences, it is anything but obvious what latitude, if any, the theorist (who
knows how the transducers operate, and therefore knows what they
respond to) would still have in assigning a coherent interpretation to
the functional states in such a way as to capture psychologically
relevant regularities in behavior.

The role of intuitions. Suppose such connections between the
system and the world as mentioned above (and possibly other
considerations that no one has yet considered) uniquely constrained
the possible interpretations that could be placed on representational
states. Would this solve the problem of justifying the ascription of
particular semantic contents to these states? Here | suspect that one
would run into differences of opinion that may well be unresolvable,
simply because they are grounded on different intuitions. For exampie
there immediately arises the question of whether we possess a
privileged interpretation of our own thoughts that must take prece-
dence over such functional analyses. And if so, then there is the further
question of whether being conscious is what provides the privileged
access; and hence the question of what one is to do about the
apparent necessity of positing unconscious mentat processes. So far
as | can see the only thing that recommends that particular view is the
intuition that, whatever may be true of other creatures, | at least know
what my thoughts refer to because | have direct experiential access to
the referents of my thoughts. Even if we did have strong intuitions
about such cases, there is good reason to believe that such intuitions
should be considered as no more than secondary sources of
constraint, whose validity should be judged by how well theoretical
systems based on them perform. We cannot take as sacred anyone's
intuitions about such things as whether another creature has intention-
ality — especially when such intuitions rest {(as Searle’s do, by his own
admission) on knowing what the creature (or machine) is made of (for
instance, Searle is prepared to admit that other creatures might have
intentionality if “we can see that the beasts are made of similar stuff to
ourselves™). Clearly, intuitions based on nothing but such anthropo-
centric chauvinism cannot form the foundation of a science of cogni-
tion [See ““Cognition and Consciousness in Nonhuman Species’ BBS
1(4) 1978].

A major problem in science — especially in a developing science like
cognitive psychology - is to decide what sorts of phenomena ‘‘go
together,” in the sense that they will admit of a uniform set of
explanatory principles. Information-processing theories have achieved
some success in accounting for aspects of problem solving, language
processing, perception, and so on, by deiiberately glossing over the
conscious-unconscious distinction; by gouping under common princi-
ples a wide range of rule-governed processes necessary to account
for functioning, independent of whether or not people are aware of
them. These theories have also placed to one side guestions as to
what constitute consciously experienced qualia or ‘‘raw feels"” -
dealing only with some of their reliable functional correlates (such as
the belief that one is in pain, as opposed to the experience of the pain
itself) — and they have to a large extent deliberately avoided the
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question of what gives symbols their semantics. Because Al has
chosen to carve up phenomena in this way, people like Searle are led
to conciude that what is being done is weak Al - or the modelling of the
abstract functional structure of the brain without regard for what its
states represent. Yet there is no reason to think that this program does
not in fact lead to strong Al in the end. There is no reason to doubt that
at asymptote (for example, when and if a robot is built) the ascription
of intentionality to programmed machines will be just as warranted as
its ascription to people, and for reasons that have absolutely nothing to
do with the issue of consciousness.

What is frequently neglected in discussions of intentionality is that
we cannot state with any degree of precision what it is that entitles us
to claim that people refer (though there are one or two general ideas,
such as those discussed above), and therefore that arguments against
the intentionality of computers typically reduce to ‘‘argument from
ignorance.” If we knew what it was that warranted our saying that
people refer, we might also be in a position to ciaim that the ascription
of semantic content to formal computational expressions — though it
is in fact accomplished in practice by “inference to the best exptana-
tion'' -~ was in the end warranted in exactly the same way. Humility, if
nothing else, should prompt us to admit that there's a ot we don't
know about how we ought to describe the capacities of future robots
and other computing machines, even when we do know how their
electronic circuits operate.

Note
1. Current address: Department of Psychology, University of Western Ontario,

London, Canada, N6A 5C2.

by Howard Rachlin
Department of Psychology. State University of New York at Stony Brook, Stony
Brook, N.Y. 11794

The behaviorist reply (Stony Brook)

It is easy to agree with the negative point Searle makes about mind and
Al in this stimulating paper. What is difficult to accept is Searle's own
conception of mind.

His negative point is that the mind can never be a computer
program. Of course, that is what behaviorists have said all along
(*'residual behaviorism” in the minds of Al researchers notwithstand-
ing). His positive point is that the mind is the same thing as the brain.
But this is just as clearly false as the strong Al position that he
criticizes.

Perhaps the behaviorist viewpoint can best be understood through
two examples, one considered by Searle and one (although fairly
obvious) not considered. The combination robot example is essentially
a behavioral one. A robot behaves exactly like a man. Does it think?
Searie says “'If the robot looks and behaves sufficiently like us, then we
would suppose, until proven otherwise, that it must have mental states
like ours’(italics mine). Of couse we would. And let us be clear about
what this robot would be required to do. It might answer questions
about a story that it hears, but it should also laugh and cry in the right
places; it should be able to tell when the story is over. If the story is a
moral one the robot might change its subsequent behavior in situations
similar to the ones the story describes. The robot might ask questions
about t_he story itself, and the answers it receives might change its
behavior later. The list of typically human behaviors in “response’’ to
stories is endless. With a finite number of tests we can never be
absolutely positive that the robot understood the story. But proof
otherwise can only come from one place - the robot’'s subsequent
behavior. That is, the robot may prove that it did not understand a story
told to it at time-X by doing or saying something at a later time that a
normal human would not do who heard a similar story under simiiar
conditions. If it passes all our behavior tests we would say that,
pending future behavioral evidence, the robot understood the story.
And we would say this even if we were to open up the robot and find a
man transiating Chinese, a computer, a dog, a monkey, or a piece of
stale cheese.

The appropriate test is to see whether the robot, upon hearing the
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story, behaves like a normal human being. How does a normal human
being behave when toid a story? That is a valid question - one in which
behaviorists have been interested and one to which Searle and his
fellow mentalists might also profitably devote their attention when they
finish fantasizing about what goes on inside the head. The neural
mythology that Searle suggests is no better than the computer-
program mythology of the Al researchers.

Searle is willing to abandon the assumption of intentionality (in a
robot) as soon as he discovers that a computer was running it after all.
Here is a perfect example of how cognitive concepts can serve as a
mask for ignorance. The robot is said to think until we find out how it
works. Then it is said not to think. But suppose, contrary to anyone's
expectations, all of the functional properties of the human brain were
discovered. Then the “‘human robot” would be unmasked, and we
might as well abandon the assumption of intentionality for humans too.
It is only the behaviorist, it seems, who is willing to preserve terms such
as thought, intentionality, and the like (as patterns of behavior). But
there are no ‘‘mental states underlying. . . behavior” in the way that a
skeieton underlies our bodily structure. The pattern of the behavior is
the mental state. These patterns are results of internal and external
factors in the present and in the past - not of a controlling mental
state - even one identified with the brain.

That the identification of mind with brain will not hold up is obvious
from the consideration of another example which | daresay will be
brought up by other commentators — even Al researchers ~ sO obvious
is it. Let's call it “The Donovan’s brain reply (Hollywood).” A brain is
removed from a normal adult human. That brain is placed inside a
computer console with the familiar input-output machinery - tape
recorders, teletypewriters, and so on. The brain is connected to the
machinery by a series of interface mechanisms that can stimulate ait
nerves that the body can normally stimulate and measure the state of
all nerves that normally affect muscular movement. The brain,
designed to interact with a body, wili surely do no better (and probably
a lot worse) at operating the interface equipment than a standard
computer mechanism designed for such equipment. This “‘robot”
meets Searle's criterion for a thinking machine - indeed it is an ideal
thinking machine from his point of view. But it would be ridiculous to say
that it couid think. A machine that cannot behave like a human being
cannot, by definition, think.

by Martin Ringle
Computer Science Department, Vassar College, Poughkeepsie. N.Y. 12601

Mysticism as a philosophy of artificial intelligence

Searle identifies a weakness in Al methodology that is certainly worth
investigating. He points out that by focusing attention at such a high
level of cognitive analysis, Al ignores the foundational role that physical
properties play in the determination of intentionality. The case may be
stated thus: in human beings, the processing of cognized features of
the world involves direct physical activity of neural structures and
substructures as well as causal interactions between the nervous
system and external physical phenomena. When we stipulate a *‘pro-
gram™ as an explanation (or, minimally, a description) of a cognitive
process we abstract information-processing-type elements at some
arbitrary level of resolution and we presuppose the constraints and
contributions made at lower fevels (for example, physical instantiation).
Al goes wrong, according to Searle, by forgetting the force of this
presupposition and thereby assuming that the computer implementa-
tion of the stipulated program will, by itself, display the intentional
properties of the original human phenomenon.

Al doctrine, of course, holds that the lower-level properties are
irrelevant to the character of the higher level cognitive processes ~
thus following the grand old tradition inaugurated by Turing (1964) and
Putnam (1960).

If this is in fact the crux of the dispute between Searle and Al then it
is of relatively small philosophical interest. For it amounts to saying
nothing more than that there may be important information processes
occurring at the intraneuronal and subneuronal levels ~ a question that
can only be decided empirically. !f it turns out that such processes do
not exist, then current approaches in Al are vindicated; if, on the other
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hand, Searle's contention is correct, then Al must accommodate lower
level processes in its cognitive models. Pragmatically, the simulation of
subneuronal processes on a scale large enough to be experimentally
significant might prove to be impossible (at least with currently
envisioned technology). This is all too likely and would, if proven to be
the case, spell methodological doom for Al as we now know it.
Nevertheless, this would have little philosophical import since the
inability to model the interface between complex subneural and inter-
neuronal processes adequately would constitute a technical, not a
theoretical, failure.

But Searie wants much more than this. He bases his denial of the
adequacy of Al models on the beiief that the physical properties of
neuronal systems are such that they cannot in principle be simulated by
a nonprotoplasmic computer system. This is where Searle takes refuge
in what can only be termed mysticism.

Searle refers to the privileged properties of protoplasmic neuronal
systems as '‘causal powers.” | can discover at least two plausible

. interpretations of this term, but neither will satisfy Searle’s argument.
The first reading of "*causal power'’ pertains to the direct linkage of the
nervous system to physical phenomena of the external world. For
example, when a human being processes visual images, the richness
of the internal information results from direct physical interaction with
the world. When a computer processes a scene, there need be no
actual link between light phenomena in the world and an internal
“representation” in the machine. Because the internal ‘‘representa-
tion" is the result of some stipulated program, one could (and often
does in Al) input the ‘‘representation” by hand, that is, without any
physical, visual apparatus. In such a case, the causal link between
states of the world and internal states of the machine is merely
stipulated. Going one step further, we can argue that without such a
causal link, the internal states cannot be viewed as cognitive states
since they lack any programmer-independent semantic content. Al
workers might try to remedy the situation by introducing appropriate
sensory transducers and eftector mechanisms (such as ‘“‘hands’) into
their systems, but | suspect that Searle could still press his point by
arguing that the causal powers of such a system would still fail to mirror
the precise causal powers of the human nervous system. The
suppressed premise that Searle is trading on, however, is that nothing
but a system that shared the physical properties of our systems woulid
disptay precisely the same sort of causal links.

Yet if the causality with which Searle is concerned invoives nothing
more than direct connectivity between internal processes and sensori-
motor states, it would seem that he is really talking about functional
properties, not physical ones. He cannot make his case that a
photo-electric cell is incapable of capturing the same sort of informa-
tion as an organic rod or cone in a human retina uniess he can
specifically identify a (principted) deficiency of the former with respect
to the latter. And this he does not do. We may sum up by saying that
"causal powers,”" in this interpretation, does presuppose embodiment
but that no particular physical makeup for a body is demanded.
Connecting actual sensorimotor mechanisms to a perceptronlike inter-
nal processor should, therefore, satisfy causality requirements of this
sort (by removing the stipuiational character of the internal states).

Under the second interpretation, the term *‘causal powers’’ refers to
the capacities of protoplasmic neurons to produce phenomenal states,
such as felt sensations, pains, and the like. Here, Searle argues that
things fike automobiles and typewriters, because of their inorganic
physical composition, are categorically incapable of causing felt
sensations, and that this aspect of consciousness is crucial to inten-
tionality.

There are two responses to this claim. First, arguing with Dennett,
Schank, and others, we might say that Searle is mistaken in his view
that intentionality necessarily requires felt sensations, that in fact the
functional components of sensations are alil that is required for a
cognitive model. But, even if we accept Searle’s account of intentional-
ity, the claim stills seems to be untenable. The mere fact that mental
Phenomena such as felt sensations have been, historically speaking,
confined to protoplasmic organisms in no way demonstrates that such
Phenomena could not arise in a nonprotoplasmic system. Such an
assertion is on a par with a claim {made in antiquity) that only organic
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creatures such as birds or insects could fly. Searle explicitly and
repeatedly announces that intentionality *'is a biological pnenomenon,””
but he never explains what sort of biological phenomenon it is, nor
does he ever give us a reason to believe that there is a property or set
of properties inherent in protoplasmic neural matter that could not, in
principle, be replicated in an alternative physical substrate.

One can only conclude that the knowledge of the necessary
connection between intentionality and protoplasmic embodiment is
obtained through some sort of mystical revelation. This, of course,
shouldn’t be too troublesome to Al researchers who, after all, trade on
mysticism as much as anyone in cognitive science does these days.
And so it goes.

by Richard Rorty
Department of Philosophy, Princeton University, Princeton, N.J. 08544

Searle and the special powers of the brain

Searle sets up the issues as would a fundamentalist Catholic defending
transubstantiation. Suppose a demythologizing Tillichian theoiogian
urges that we think of the Eucharist not in terms of substantial change,
but rather in terms of significance in the lives of the faithful. The
defender of orthodoxy will reply that the ‘‘natural supernatural distinc-
tion cannot be just in the eye of the beholder but must be intrinsic;
otherwise it would be up to any beholder to treat anything as
supernatural.” (Compare Searle on the mental-nonmental distinction,
p. 420) Theology, the orthodox say, starts with such facts as that the
Catholic Eucharist is a supernatural event whereas a Unitarian minister
handing around glasses of water isn’t. Searle says that “‘the study of
the mind starts with such facts as that humans have beliefs, while
thermostats . . . and adding machines don't.” in theology, the orthodox
continue, one presupposes the reality and knowability of the supernat-
ural. Searle says, *In ‘cognitive sciences’ one presupposes the reality
and knowability of the mental.”” The orthodox think that the demythol-
ogizers are just changing the subject, since we know in advance that
the distinction between the natural and the supernatural is a distinction
between two sorts of entities having different special causal powers.
We know that we can’t interpret the Eucharist “‘functionally’’ in terms of
its utility as an expression of our ultimate concern, for there could be
such an expression without the elements actually changing their
substantial form. Similarly, Searle knows in advance that a cognitive
state ‘“‘couldn’t be just computational processes and their output
because the computational processes and their output can exist
without the cognitive state.”’ Both the orthodox theologian and Searle
criticize their opponents as '‘unashamedly behavioristic and operation-
alist.”

Searle uses the example of being trained to answer enough ques-
tions in Chinese to pass a Turing test. The defender of transubstantia-
tion would use the exampie of a layman disguised as a priest reciting
the mass and fooling the parishioners. The initial reply to Searle's
example is that if the training kept on for years and years so that Searie
became able to answer all possible Chinese questions in Chinese, then
he jolly well would understand Chinese. If you can fool all the people all
of the time, behaviorists and operationalists say, it doesn’t count as
fooling any more. The initial reply to the orthodox theoiogian’s exampie
is that when Anglican priests perform Eucharist services what happens
is functionally identical with what happens in Roman churches, despite
the ““defect of intention’ in Anglican orders. When you get a body of
worshippers as large as the Anglican communion to take the Eucharist
without the necessary ‘‘special causal powers’ having been present,
that shows you that those powers weren’t essential to the sacrament.
Sufficiently widely accepted simulation /s the rea! thing. The orthodox,
however, will reply that a ‘‘consecrated’’ Anglican Host is no more the
Body of Christ than a teddy bear is a bear, since the ‘‘special causat
powers” are the essence of the matter. Similarly, Searle knows in
advance that ‘‘only something that has the same causal powers as
brains can have intentionality.”

How does Searle know that? In the same way, presumably, as the
orthodox theologian knows things. Searle knows what ‘‘mental’”’ and
*‘cognitive”” and such terms mean, and so he knows that they can’t be
properly applied in the absence of brains - or, perhaps, in the absence
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of something that is much like a brain in respect to “causat powers."
How would we tell whether something was sufficiently like?, behavior-
ists and operationalists ask. Presumably they will get no answer until
we discover enough about how the brain works to distinguish intention-
ality from mere simulations of intentionality. How might a neutral party
judge the dispute between Anglicans and Roman Catholics about the
validity of Anglican orders? Presumably he will have to wait until we
discover more about God.

But perhaps the analogy is faulty: we moderns believe in brains but
not in God. Still, even if we dismiss the theological analogue, we may
have trouble knowing just what brain research is supposed to look for.
We must discover content rather than merely form, Searle tells us, for
mental states are ‘literally a product of the operation of the brain’ and
hence no conceivable program description {(which merely gives a form,
instantiable by many different sorts of hardware) wili do. Behaviorists
and operationalists, however, think the form-content and program-
hardware distinctions merely heuristic, relative, and pragmatic. This is
why they are, if not shocked, at ieast wary, when Searie claims ‘‘that
actual human mental phenomena might be dependent on actual
physical-chemical properties of actuat human brains.” If this claim is to
be taken in a controversial sense, then it seems just a device for
ensuring that the secret powers of the brain will move further and
further back out of sight every time a new model of brain functioning is
proposed. For Searle can tell us that every such model is merely a
discovery of formal patterns, and that “mental content’” has stilt
escaped us. (He could buttress such a suggestion by citing Henri
Bergson and Thomas Nagel on the ineffable inwardness of even the
brute creation.) There is, after all, no great difference - as far as the
form-content distinction goes - between building models for the
behavior of humans and for that of their brains. Without further
guidance about how to tell content when we finally encounter it, we
may well feel that ail research in the area

is an arch wherethro’
Gleams that untraveil’d worid whose margin fades
For ever and for ever when | move. {Tennyson: Ulysses)

My criticisms of Searle should not, however, be taken as indicating
sympathy with Al. In 1960 Putnam remarked that the mind-program
analogy did not show that we can use computers to help philosophers
solve the mind-body problem, byt that there wasn’'t any mind-body
problem for philosophers to solve. The last twenty years’ worth of work
in Al have reinforced Putnam's claim. Nor, alas, have they done
anything to help the neurophysiologists — something they actually
might, for all we couid have known, have done. Perhaps it was worth it
to see whether programming computers could produce some useful
modeis of the brain, if not of ''thought” or ‘‘the mind.” Perhaps,
however, the money spent playing Turing games with expensive
computers should have been used to subsidize relatively cheap
philosophers like Searle and me. By now we might have worked out
exactly which kinds of operationalism and behaviorism to be ashamed
of and which not. Granted that some early dogmatic forms of these
doctrines were a bit gross, Peirce was right in saying something like
them has gof to be true if we are to shrug off arguments about
transubstantiation. If Searle’s present pre-Wittgensteinian attitude
gains currency, the good work of Ryte and Putnam will be undone and
“the mental” wiil regain its numinous Cartesian glow. This will boomer-
ang in favor of Al. *‘Cognitive scientists” will insist that only lots more
simulation and money will shed empirical light upon these deep
“philosophical’’ mysteries. Surely Searie doesn't want that.

by Roger C. Schank

Department of Computer Science. Yale University. New Haven, Conn, 06520

Understanding Searle

What is understanding? What is consciousness? What is meaning? What
does it mean to think? These, of course, are philosopher's questions. They
are the bread and butter of philosophy. But what of the role of such
questions in AI? Shouldn't Al researchers be equally concemed with such
questions? | believe the answer to be yes and no.
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According to the distinction between weak and strong Al, | woyld
have to place myself in the weak Al camp with a will to move to the
strong side. In a footnote, Searie mentions that he is not saying that |
am necessarily committed to the two “‘Al claims™ he cites. He stateg
that claims that computers can understand stories or that programg
can explain understanding in humans are unsupported by my work.

He is certainly right in that statement. No program we have written
can be said to truly understand yet. Because of that, no program we
have written ‘‘explains the human ability to understand.”

! agree with Searle on this for two reasons. First, we are by no
means finished with building understanding machines. Qur programs
are at this stage partial and imcomplete. They cannot be said to be
truly understanding. Because of this they cannot be anything more than
partial explanations of human abilities.

Of course, | realize that Searle is making a larger claim than this. He
means that our programs never will be able to understand or expiain
human abilities. On the latter claim he is clearly quite wrong. Qur
programs have provided successful embodiments of theories that
were later tested on human subjects. Al experimental work in psychoi-
ogy to date has shown, for exampie, that our notion of a script {Schank
& Abelson 1977) is very much an explanation of human abilities (see
Nelson & Gruendel 1978; Gruendel 1980; Smith, Adams, & Schorr
1978; Bower, Black, & Turner 1979; Graesser et al. 1979; Anderson
1980).

All of the above papers are reports of experiments on human
subjects that support the notion of a script. Of course, Searie can
hedge here and say that it was our theories rather than our programs
that explained human abilities in that instance. In that case, | can only
attempt to explain carefully my view of what Al is all about. We cannot
have theories apart from our computer implementations of those
theories. The range of the phenomena to be expiained is too broad
and detailed to be covered by a theory written in English. We can only
know if our theories of understanding are plausible if they can work by
being tested on a machine.

Searle is left with objecting to psychological experiments themseives
as adequate tests of theories of human abilities. Does he regard
psychology as irrelevant? The evidence suggests that he does,
althéugh he is not so explicit on this point. This brings me back to his
first argument. “Can a machine understand?”” Or, to it put another way,
can a process model of understanding tell us something about
understanding? This question applies whether the target of attack is Al
or psychology.

To answer this question | will attempt to draw an anaiogy. Try to
expiain what '‘life”” is. We can give various biological explanations of
life. But, in the end, | ask, what is the essence of life? What is it that
distinguishes a dead body that is physically intact from a live body?
Yes, of course, the processes are ongoing in the live one and not
going (or ‘‘dead’) in the dead one. But how to start them up again?
The joit of electricity from Dr. Frankenstein? What is the ‘‘starter”?
What makes life?

Biologists can give various process explanations of life, but in the
end that elusive ‘‘starter of life’" remains unclear. And so it is with
understanding and consciousness.

We attribute understanding, consciousness, and life to others on the
grounds that we ourselves have these commodities. We really don't
know if anyone else “‘understands,” “thinks,’ or even is “‘alive.” We
assume it on the rather unscientific basis that since we are all these
things, others must be also.

We cannot give scientific explanations for any of these phenomena.
Surely the answers, formutated in chemical terms, shouid not satisfy
Searle. | find it hard to believe that what philosophers have been after
for centuries were chemical explanations for the phenomena that
pervade our lives.

Yet, that is the position that Searle forces himself into. Because,
apart from chemical explanation, what is ieft? We need explanations in
human terms, in terms of the entities that we meet and deal with in our
daily lives, that will satisfy our need to know about these things.

Now | will return to my analogy. Can we get at the process
explanation of “life”? Yes, of course, we could buid a model that
functioned “‘as if it were alive,”” a robot. Would it be alive?



The same argument can be made with respect to consciousness
and understanding. We could buitd programs that functioned as if they
understood or had free conscious thought. Would they be conscious?
Would they really understand?

| view these questions somewhat differently from most of my Al
colleagues. | do not attribute beliefs to thermostats, car engines, or
computers. My answers to the above questions are tentative no’s. A
robot is not alive. Our story-understanding systems do not understand
in the sense of the term that means true empathy of feeling and
expression.

Can we ever hope to get our programs to ‘‘understand” at that
level? Can we ever create 'life'’? Those are, after all, empirical
questions.

In the end, my objection to Searle’s remarks can be formulated this
way. Does the brain understand? Certainly we humans understand, but
does that lump of matter we call our brain understand? All that is going
on there is s0 many chemical reactions and electrical impulses, just so
many Chinese symbols.

Understanding means finding the system behind the Chinese
symbols, whether written for brains or for computers. The person who
wrote the rules for Searle to use to put out the correct Chinese symbols
at the appropriate time - now that was a linguist worth hiring. What
rules did he write? The linguist who wrote the rules *‘understood’ in the
deep sense how the Chinese language works. And, the ruies he wrote
embodied that understanding.

Searle wants to call into question the enterprise of Al, but in the end,
even he must appreciate that the rules for maniputating Chinese
symbols would be a great achievement. To write them would require a
great understanding of the nature of fanguage. Such rules would satisfy
many of the questions of philosophy, linguistics, psychology, and Al.

Does Searle, who is using those rules, understand? No. Does the

. hardware configuration of the computer understand? No. Does the

hardware configuration of the brain understand? No.
Who understands then? Why, the person who wrote the rules of
course. And who is he? He is what is calied an Al researcher.

by Aaron Sloman and Monica Croucher
School of Social Sciences, University of Brig BN1 9QN, E d

How to turn an information processor into an
understander

Searle’s delightfully clear and provocative essay contains a subtle
mistake, which is also often made by Al researchers who use familiar
mentalistic language to describe their programs. The mistake is a
failure to distinguish form from function.

That some mechanism or process has properties that would, in a
suitable context, enabie it to perform some function, does not imply
that it already performs that function. For a process to be understand-
ing, or thinking, or whatever, it is not enough that it replicate some of
the structure of the processes of understanding, thinking, and so on. It
must also fulfit the functions of those processes. This requires it to be
causally linked to a larger system in which other states and processes
exist. Searle is therefore right to stress causal powers. However, it is
not the causal powers of brain celis that we need to consider, but the
causal powers of computational processes. The reason the processes
he describes do not amount to understanding is not that they are not
Produced by things with the right causal powers, but that they do not
have the right causal powers, since they are not integrated with the
right sort of total system.

That certain operations on symbols occurring in a computer, or even
in another person’s mind, happen to be isomorphic with certain formal
Operations in your mind does not entail that they serve the same
function in the poiitical economy of your mind. When you read a
sentence, a complex, mostly unconscious, process of syntactic and
Semantic analysis occurs, alohg with various inferences, alterations to
Your long-term memory, perhaps changes in your current plans, or
even in your likes, dislikes, or emotional state. Someone else reading
the sentence will at most share a subset of these processes. Even if
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there is a subset of format symbolic manipulations common to all those
who hear the sentence, the existence of those formal processes will
not, in isolation, constitute understanding the sentence. Understanding
can occur only in a context in which the process has the opportunity to
interact with such things as beliefs, motives, perceptions, inferences,
and decisions - because it is embedded in an appropriate way in an
appropriate overalt system.

This may look like what Searle calls “The robot reply’’ attributed to
Yale. However, it is not enough to say that the processes must occur in
some physical system which it causes to move about, make noises,
and so on. We ctaim that it doesn’t even have to be a physical system:
the properties of the larger system required for intentionality are
computational not physical. (This, unlike Searle’s position, explains
why it makes sense to ordinary folk to attribute mental states to
disembodied souis, angels, and the like, though not to thermostats.)

What sort of larger system is required? This is not easy to answer.
There is the beginning of an exploration of the issues in chapters 6 and
10 of Sloman (1978) and in Sloman (1979). (See also Dennett 1978.)
One of the central problems is to specify the conditions under which it
could be correct to describe a computational system, whether embod-
ied in a human brain or not, as possessing its own desires, prefer-
ences, tastes, and other motives. The conjecture we are currently
exploring is that such motives are typically instantiated in symbolic
representations of states of affairs, events, processes, or selection
criteria, which piay a role in controling the operations of the system,
including operations that change the contents of the store of motives,
as happens when we manage (often with difficulty) to change our own
likes and dislikes, or when an intention is abandoned because it is
found to conflict with a principle. More generally, motives will control
the allocation of resources, including the direction of attention in
perceptual processes, the creation of goals and subgoals, the kind of
information that is processed and stored for future use, and the
inferences that are made, as well as controlling external actions if the
system is connected to a set of ‘motors’ (such as muscles) sensitive to
signals transmitted during the execution of plans and strategies. Some
motives will be capable of interacting with beliefs to produce the
compiex disturbances characteristic of emotional states, such as fear,
anger, embarrassment, shame, and disgust. A precondition for the
system to have its own desires and purposes is that its motives should
evolve as a resuit of a feedback process during a lengthy sequence of
experiences, in which beliefs, skills (programs), sets of concepts, and
the like also develop. This, in turn requires the system of motives to
have a multievel structure, which we shalt not attempt to analyse
further here.

This account looks circular because it uses mentalistic terminology,
but our claim, and this is a claim not considered by Searle, is that
further elaboration of these ideas can lead to a purely formal specifica-
tion of the computational architecture of the required system. Frag-
ments can aiready be found in existing operating systems (driven in
part by priorities and interrupts), and in Al programs that interpret
images, build and debug programs, and make and execute plans. But
not existing system comes anywhere near combining all the intricacies
required before the familiar mental processes can occur. Some of the
forms are aiready there, but not yet the functions.

Searle’s thought experiment, in which he performs uncomprehend-
ing operations involving Chinese symbois does not involve operations
linked into an appropriate system in the appropriate way. The news, in
Chinese, that his house is on fire will not send him scurring home, even
though in some way he operates correctly with the symbols. But,
equally, none of the so-called understanding programs produced so
far is linked to an appropriate larger system of beliefs and decision.
Thus, as far as the ordinary meanings of the words are concerned, it is
incorrect to say that any existing Al programs understand, believe,
learn, perceive, or solve problems. Of course, it might be argued
(though not by us) that they aiready have the potential to be so linked -
they have a form that is adequate for the function in question. if this
were so, they might perhaps be used as extensions of people - for
example, as aids for the deaf or biind or the mentally handicapped, and
they coutd then be part of an understanding system.

It could be argued that mentalistic language should be extended to

THE BEHAVIORAL AND BRAIN SCIENCES (1980), 3 447




Commentary/Searle: Minds, brains, and programs

encompass all systems with the potential for being suitably linked into a
complete mind. That is, it could be argued that the meanings of words
like “‘understand,” "perceive,” "intend,” “believe’ should have their
functional preconditions altered, as if we were to start caliing things
screwdrivers or speed controllers if they happened to have the
appropriate structure to perform the functions, whether or not they
were ever used or even intended to be used with the characteristic
functions of screwdrivers and speed controllers. The justification for
extending the usage of intentional and other mental language in this
way would be the discovery that some aspects of the larger architec-
ture (such as the presence of subgoal mechanisms or inference
mechanisms) seem to be required within such isolated subsystems to
enable them to satisfy even the formal preconditions. However, our
case against Searle does not depend on altering meanings of famitiar
words.

Is it necessary that a mental system be capable of controlling the
operations of a physcial body or that it be linked to physical sensors
capable of receiving information about the physical environment? This
is close to the question whether a totally paralysed, deaf, blind, person
without any functioning sense organs might nevertheless be conscious,
with thoughts, hopes, and fears. (Notice that this is not too different
from the state normai people enter temporarily each night.) We would
argue that there is no reason (apart from unsupportable behaviourist
considerations) to deny that this is a logical possiblility. However, if the
individual had never interacted with the external world in the normal
way, then he could not think of President Carter, Paris, the battie of
Hastings, or even his own body: at best his thoughts and experiences
would refer to similar nonexistent entities in an imaginary world. This is
because successful reference presupposes causal retationships which
would not hold in the case of our disconnected mind.

it might be thought that we have missed the point of Searle's
argument since whatever the computational architecture we finally
posit for a mind, connected or disconnected, he will aiways be able to
repeat his thought experiment to show that a purely formal symboi-
manipulating system with that structure would not necessarily have
motives, beliefs, or percepts. For he could execute all the programs
himself (at least in principle) without having any of the alleged desires,
beliefs, perceptions, emotions, or whatever.

At this point the “‘other minds’* argument takes on a curious twist.
Searle is assuming that he is a final authority on such questions as
whether what is going on in his mental activities inciudes seeing {(or
appearing to see) pink elephants, thinking about Pythagoras'’s theo-
rem, being afraid of being burnt at the stake, or understanding Chinese
sentences. In other words, he assumes, without argument, that it is
impossible for another mind to be based on his mental processes
without his knowing. However, we claim (compare the discussion of
consciousness in Sloman 1978, chapter 10) that if he really does
faithfully execute all the programs, providing suitable time sharing
between parallel subsystems where necessary, then a collection of
mental processes will occur of whose nature he will be ignorant, if all he
thinks he is doing is manipulating meaningless symbols. He will have no
more basis for denying the existence of such mental processes than
he would have if presented with a detailed account of the low-level
internal workings of another person’s mind, which he can only under-
stand in terms of electrical and chemical processes, or perhaps
sequences of abstract patterns embedded in such processes.

if the instructions Searle is executing require him to use information
about things he perceives in the environment as a basis for selecting
some of the formal operatons, then it would even be possible for the
“passenger” to acquire information about Searle (by making infer-
ences from Searie's behaviour and from what other people say about
him) without Searle ever realising what is going on. Perhaps this is not
too unlike what happens in some cases of multipie personalities?

by William E. Smythe
Department of Psychology, University of Toronto, Toronto, Ontario,
Canada M5S 1A1

Simulation games

Extensive use of intentional idioms is now common in discussions of
the capabilities and functioning of Al systems. Often these descriptions

are to be taken no more substantively than in much of ordinary
programming where one might say, for example, that a statistical
regression program ‘‘wants’ to minimize the sum of squared devia-
tions or "‘believes’’ it has found a best-fitting junction when it has done
so. In other cases, the intentional account is meant to be taken more
literally. This practice requires at least some commitment to the claim
that intentional states can be achieved in a machine just in virtue of its
performing certain computations. Searle’s article serves as a cogent
and timely indicator of some of the pitfalls that attend such a claim.

If certain Al systems are to possess intentionality, while other
computationa!l systems do not, then it ought to be in virtue of some set
of purely computational principles. However, as Searle points out, no
such principles have yet been forthcoming from Al. Moreover, there is
reason to believe that they never will be. A sketch of one sort of
argument is as follows: intentional states are, by definition, "‘directed
at” objects and states of affairs in the world. Hence the first require-
ment for any theory about them would be to specify the relation
between the states and the world they are “'about.” However it is
precisely this relation that is not part of the computational account of
mental states (cf. Foder 1980). A computational system can be
interfaced with an external environment in any way a human user may
choose. There is no dependence of this relation on any ontogenetic or
phylogenetic history of interaction with the environment. In fact, the
relation between system and environment can be anything at all without
affecting the computations performed on symbois that purportedly
refer to it. This fact casts considerable doubt on whether any purely
computational theory of intentionality is possible.

Searle attempts to establish an even stronger conclusion: his
argument is that the computational realization of intentional states is, in
fact, impossible on a priori grounds. The argument is based on a
“simulation game"” - a kind of dual of Turing's imitation game - in
which man mimics computer. In the simulation game, a human agent
instantiates a computer program by performing purely syntactic opera-
tions on meaningless symbols. The point of the demonstration is that
merely following rules for the performance of such operations is not
sufficient for manifesting the right sort of intentionality. In particuiar, a
given set of rules could create an effective mimicking of some
intelligent activity without bringing the rule-foliowing agent any closer to
having intentional states pertaining to the domain in question.

One difficulty with this argument is that it does not distinguish
between two fundamentaily different ways of instantiating a computer
program or other explicit prodecure in a physical system. One way is to
imbed the program in a system that is already capable of interpreting
and following rules. This requires that the procedure be expressedin a
“language’’ that the imbedding system can already "‘understand.” A
second way is to instantiate the program directly by realizing its “'rules”
as primitive hardware operations. In this case a rule is followed, not by
“interpreting” it, but by just running off whatever procedure the rule
denotes. Searle’ simulation game is germane to the first kind of
instantiation but not the second. Following rules in natural language (as
the simulation game requires) involves the mediation of other inten-
tional states and so is necessarily an instance of indirect instantiation.
To mimic a direct instantiation of a program faithfully, on the other
hand, the relevant primitives would have to be realized nonmediately in
one’ own activity. if such mimicry were possible, it would be done only
at the cost of being unable to report on the system'’s lack of intentional
states, if in fact it had none.

The distinction between directly and indirectly instantiating computa-
tional procedures is important because both kinds of processes are
required to specify a computational system completely. The first
comprises its architecture or set of primitives, and the second .
comprises the algorithms the system can apply (Newell 1973; 1980).
Hence Searle’s argument is a chalienge to strong Al when that view is
put forward in terms of the capabilities of programs, but not when it is
framed (as, for example, by Pylyshyn 1980a) in terms of computational
systems. The claim that the latter cannot have intentional states must
therefore proceed along different lines. The .approach considered
earlier, for example, called attention to the arbitrary reiation between
computational symboi and referent. Elsewhere the argument has been
put forward in more detail that it is an overly restrictive notion of symbol



that creates the most serious difficulties for the computational theory
(Kolers & Smythe 1979; Smythe 1979). The notion of an independent
token subject to only formal syntactic manipulation is neither a
sufficient characterization of what a symbol is, nor well motivated in the
domain of human cognition. Sound though this argument is, it is not the
sort of secure conclusion that Searle’'s simulation game tries to
demonstrate.

However, the simulation game does shed some light on another
issue. Why is it that the belief is so pervasive that Al systems are truly
constitutive of mental events? One answer is that many people seem to
be playing a different version of the simulation game from the one that
Searle recommends. The symbols of most Al and cognitive simulation
systems are rarely the kind of meaningless tokens that Searle’s
simulation game requires. Rather, they are often externalized in forms
that carry a good deal of surplus meaning to the user, over and above
their procedural identity in the system itself, as pictoriai and linguistic
inscriptions, for example. This sort of realization of the symbols can
{ead to serious theoretical problems. For example, systems like that of
Kosslyn and Shwartz (1977) give the appearance of operating on
mental images largely because their internal representations ‘‘look”
like images when displayed on a cathode ray tube. It is unclear that the
system could be said to manipuiate images in any other sense. There
is a simitar problem with language understanding systems. The seman-
tics of such systems is often assessed by means of an informal
procedure that Hayes (1977, p. 559) calls “pretent-it's-English.”” That
is, misleading conclusions about the capabilities of these systems can
result from the superficial resemblance of their internal representations
to statements in natural 'anguage. An important virute of Searle’s
argument is that it specifies how to play the simulation game correctly.
The procedural realization of the symbolts is all that should matter in a
computational theory; their external appearance ought to be irrele-
vant.

The game, played this way, may not firmly establish that computa-
tional systems lack intentionality. However, it at ieast undermines one
powerful tacit motivation for supposing they have it.

by Donald O. Walter
Brain Research Institute and Department of Psychiatry, University of California,
Los Angeles, Calif. 90024

The thermostat and the philosophy professor

Searle: The man certainly doesn’t understand Chinese, and neither
do the water pipes, and if we are tempted to adopt what | think is the
absurd view that somenhow the conjunction of man and water pipes
understands. . .

Walter: The bimetallic strip by itself certainly doesn’t keep the
temperature within limits, and neither does the furnace by itself, and if
we are tempted to adopt the view that somehow a system of bimetatiic
strip and furnace will keep the temperature within limits ~ or (para-
phrasing Hanson 1969; or others), Searle’s left retina does not see,
nor does his right, nor either (or botn) optic nerve(s), we can even
imagine a ‘‘disconnection syndrome’’ in which Searle’s optic cortex no
longer connects with the rest of his brain, and so conclude that his
optic cortex doesn’t see, either. If we then conclude that because no
par sees, therefore he cannot see, are we showing consistency, or
are we failing to see something about our own concepts?

Searle: No one supposes that computer simulations of a five-alarm
fire will burn the neighborhood down . . . Why on earth would anyone
suppose that a computer simulation of understanding actually under-
stood anything?

Walter: No one supposes that a novelist's description of a five-
alarm fire will burn the neighborhood down; why would anyone
suppose that a novelist writing about understanding actually under-
stood it?

Searle: If we knew independently how to account for its behavior
without sych assumptions we would not attribute intentionality to it,
especially if we knew it had a formal program.

Hofstadter (1979, p. 601): There is a related “Theorem’ about
Progress in Al: once some mental function is programmed, people
So00on cease to consider it as an essential ingredient of ‘‘real thinking.”

Commentary/Searle: Minds, brains, ana prograins

The ineluctable core of intelligence is always that next thing which
hasn't yet been programmed.

Walter: Searle seems to be certain that a program is formai
(though he plays, to his own advantage, on the ambiguity between
“‘adequately definable through form or shape™ and “completely defin-
able through nothing but form or shape’), whereas ‘‘intentionality,”
“‘causal powers™ and “‘actual properties” are radically different things
that are unarguably present in any (normal? waking?) human brain, and
possibly in the quaint brains of *"Martians”’ (if they were “‘alive,” at least
in the sense that we did not understand what went on inside them).
These radically different things are also not definable in terms of their
form but of their content. He asserts this repeatedly, without making
anything explicit of this vital alternative. | think it is up to Searle to
establish communication with the readers of this journal, which he has
not done in his target article. Let us hope that in his Response he will
make the mentioned but undescribed alternative more nearly explicit to
us.

by Robert Wilensky
Department of Electrical Ei
nia. Berkeley, Calif. 94720

ing and Comp it University of Califor-

Computers, cognition and Philosophy

Searle’s arguments on the feasibility of computer understanding
contain several simple but fatal logical flaws. | can deal only with the
most important difficulties here. However, it is the general thrust of
Searle’s remarks rather than the technical flaws in his arguments that
motivates this commentary. Searle’ paper suggests that even the best
simulation of intelligent behavior would €xplain nothing about cognition,
and he argues in support of this claim. Since | would like to claim that
computer simulation can yield important insights into the nature of
human cognitive processes, it is important to show why Searle’s
arguments do not threaten this enterprise.

My main objection to Searle’s argument he has termed the ‘'‘Berke-
ley systems reply.” The position states that the man-in-the-room
scenario presents no problem to a strong Al-er who claims that
understanding is a property of an information-processing system. The
man in the room with the ledger, functioning in the manner prescribed
by the cognitive theorist who instructed his benavior, constitutes one
such system. The man functioning in his normal everyday manner is
another system. The “‘ordinary man’ system may not understand
Chinese, but this says nothing about the capabilities of the ‘‘man-
in-the-room’’ system, which must therefore remain at least a candidate
for consideration as an understander in view of its language-process-
ing capabilities.

Searle’s response to this argument is to have the man internalize the
“man-in-the-room’’ system by keeping all the rules and computations
in his head. He now encompasses the whole system. Searle argues
that if the man “doesn’t understand, then there is no way the system
could understand because the system is just a part of him.”

However, this is just plain wrong. Lots of systems (in fact, most
interesting systems) are embodied in other systems of weaker capabil-
ities. For example, the hardware of a computer may not be abie to
multiply poiynomials, or sort lists, or process natural language,
although programs written for those computers can; individual neurons
probably don’t have much - if any — understanding capability, although
the systems they constitute may understand quite a bit.

The difficulty in comprehending the systems position in the case of
Searle’s paradox is in being able to see the person as two separate
systems. The following elaborations may be useful. Suppose we
decided to resoive the issue once and for all simply by asking the
person involved whether he understands Chinese. We hand the person
a piece of paper with Chinese characters that mean (loosely trans-
lated) ‘‘Do you understand Chinese?’’ If the man-in-the-room system
were to respond, by making the appropriate symbol manipulations, it
would return a strip of paper with the message: “Of course I
understand Chinese! What do you think I've been doing? Are you
joking?"' A heated dialogue then transpires, after which we apologize
to the man-in-the-room system for our rude innuendos. Immediately
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thereafter, we approach the man himself (that is, we ask him to stop
playing with the pieces of paper and talk to us directly) and ask him if
he happens to know Chinese. He will of course deny such knowledge.

Searle’s mistake of identifying the experiences of one system with
those of its implementing system is one philosophers often make when
referring to Al systems. For exampie, Searle says that the English
subsystem knows that ““hamburgers refer to hamburgers, but that the
Chinese subsystem knows only about formal symbols. But it is really
the homunculus who is conscious of symbol manipulation, and has no
idea what higher level task he is engaged in. The parasitic system is
involved in this higher level task, and has no knowledge at all that he is
impiemented via symbol manipulation, anymore than we are aware of
how our own cognitive processes are implemented.

What's unusual about this situation is not that one system is
embedded in a weak one, but that the impiementing system is so much
more powerful than it need be. That is, the homunculus is a full-fledged
understander, operating at a small percentage of its capacity to push
around some symbols. if we replace the man by a device that is
capable of performing only these opertaions, the temptation to view
the systems as identical greatly diminishes.

It is important to point out, contrary to Searle’s claim, that the
systems position itself does not constitute a strong Al claim. It simply
shows that ifit is possible that a system other than a person functioning
in the standard manner can understand, then the man-in-the-room
argument is not at all problematic. If we deny this possibility to begin
with, then the delicate man-in-the-room argument is unnecessary - a
computer program is something other than a person functioning
normally, and by assumption would not be capable of understanding.

Searle also puts forth an argument about simulation in general. He
states that since a simulation of a storm won't leave us wet, why should
we assume that a simulation of understanding should understand?
Well, the reason is that while simulations don’t necessarily preserve all
the properties of what they simulate, they don't necessarliy violate
particular properties either. | could simulate a storm in the lab by
spraying water through a hose. If I'm interested in studying particular
properties, | don’t have to abandon simulations; | merely have to be
careful about which properties the simulation | construct is likely to
preserve.

So it all boils down to the question, what sort of thing is understand-
ing? If it is an inherently physicai thing, like fire or rain or digestion, then
preserving the logical properties of understanding will in fact not
preserve the essential nature of the phenomenon, and a computer
simulation will not understand. !f, on the other hand, understanding is
essentially a logical or symbolic type of activity, then preserving its
logical properties would be sufficient to have understanding, and a
computer simulation will literally understand.

Searle’s claim is that the term *“‘understanding’’ refers to a physical
phenomenon, much in the same way that the term “photosynthesis”’
does. His argument here is strictly an appeal to our intuitions about the
meaning of this term. My own intuitions simply do not involve the causal
properties of biological organisms (although they do involve their
logical and behavioral properties). It seems to me that this must be true
for most people, as most people could be fooled into thinking that a
computer simulation really understands, but a simulation of photosyn-
thesis would not fool anyone into thinking it had actually created sugar
from water and carbon dioxide.

A major theme in Searle’s paper is that intentionality is really at the
bottom of the problem. Computers fail to meet the critieria of true
understanding because they just don’t have intentional states, with alil
that entails. This, according to Searle, is in fact what boggles one's
intuitions in the man-in-the-room example.

However, it seems to me that Searle’s argument has nothing to do
with intentionality at all. What causes difficultly in attributing intentional
states to machines is the fact that most of these states have a
subjective nature as well. If this is the case, then Searle’s man-
in-the-room example could be used to simulate a person having some
nonintentional but subjective state, and still have its desired effect. This
is precisely what happens. For example, suppose we simulated
someone undergoing undirected anxiety. it's hard to believe that

anything - the man doing the simuiation or the system he implements -
is actually experiencing undirected anxiety, even though this is not an
intentional state.

Futhermore, the experience of discomfort seems proportional to
subjectivity, but independent of intentionality. It doesn’t bother my
intuitions much to hear that a computer can understand or know
something; that it is believing something is a little harder to swallow,
and that it has love, hate, rage, pain, and anxiety are much worse.
Notice that the subjectivity seems to increase in each case, but the
intentionality remains the same. The point is that Searle's argument has
nothing to do with intentionality per se, and sheds no light on the nature
of intentional states or on the kinds of mechanisms capable of having
them.

I'd like to sum up by saying one last word on Searle's man-
in-the-room experiment, as this forms the basis for most of his
subsequent arguments. Woody Allen in Without Feathers describes a
mythicail beast called the Great Roe. The Great Roe has the head of a
lion, and the body of a lion - but not the same lion. Searle’s
Gedankenexperiment is really a Great Roe - the head of an understan-
der and the body of an understander, but not the same understander.
Herein lies the difficulty.

Author’s Response
by John Searle

Department of Philosophy, University of California, Berkeley, Calif. 94720

Intrinsic intentionality

I am pleased at the amount of interest my target article has
aroused and grateful that such a high percentage of the
commentaries are thoughtful and forcefully argued. In this
response [ am going to attempt to answer every major
criticism directed at my argument. To do that, however, 1
need to make fully explicit some of the points that were
implicit in the target article, as these points involve recurring
themes in the commentaries.

Strong AL One of the virtues of the commentaries is that
they make clear the extreme character of the strong Al thesis
The thesis implies that of all known types of specifically
biological processes, from mitosis and meiosis to photosynthe
sis, digestion, lactation, and the secretion of auxin, one anc
only one type is completely independent of the biochemistr;
of its origins, and that one is cognition. The reason it i
independent is that cognition consists entirely of computa
tional processes, and since those processes are purely formal

_any substance whatever that is capable of instantiating the

formalism is capable of cognition. Brains fust happen to b
one of the indefinite number of different types of computer
capable of cognition, but computers made of water pipe
toilet paper and stones, electric wires — anything solid am
enduring enough to carry the right program — will necessaril
have thoughts, feelings, and the rest of the forms of intention
ality, because that is all that intentionality consists in: instan
tiating the right programs. The point of strong Al is not that i
we built a computer big enough or complex enought to carr
the actual programs that brains presumably instantiate w
would get intentionality as a byproduct (contra Dennett), bt
rather that there isn’t anything to intentionality other tha
instantiating the right program.

Now I find the thesis of strong Al incredible in every sens
of the word. But it is not enough to find a thesis incredibl
one has to have an argument, and 1 offer an argument that
very simple: instantiating a program could not be constitutit
of intentionality, because it would be possible for an agent !
instantiate the program and still not have the right kind «



intentionality. That is the point of the Chinese room example.
Much of what follows will concern the force of that argu-
ment.

Intuitions. Several commentators (Block, Dennett, Pyly-
shyn, Marshall) claim that the argument is just based on
intuitions of mine, and that such intuitions, things we feel
ourselves inclined to say, could never prove the sort of thing I
am trying to prove (Block), or that equally valid contrary
*intuitions can be generated (Dennett), and that the history of
human knowledge is full of the refutation of such intuitions as
that the earth is flat or that the table is solid, so intuitions here
are of no force.

But consider. When I now say that I at this moment do not
understand Chinese, that claim does not merely record an
. intuition of mine, something I find myself inclined to say. It is
a plain fact about me that I don’t understand Chinese.
Furthermore, in a situation in which I am given a set of rules
for manipulating uninterpreted Chinese symbols, rules that
allow no possibility of attaching any semantic content to these
Chinese symbols, it is still a fact about me that I do not
understand Chinese. Indeed, it is the very same fact as before.
But, Wilensky suggests, suppose that among those rules for
manipulating symbols are some that are Chinese for “Do you
understand Chinese?,” and in response to these I hand back
the Chinese symbols for “Of course I understand Chinese.”
Does that show, as Wilensky implies, that there is a subsystem
_in me that understands Chinese? As long as there is no
semantic content attaching to these symbols, the fact remains
that there is no understanding.

The form of Block’s argument about intuition is that since
there are allegedly empirical data to show that thinking is just
formal symbol manipulation, we could not refute the thesis
with untutored intuitions. One might as well try to refute the
view that the earth is round by appealing to our intuition that
it is flat. Now Block concedes that it is not a matter of
intuition but a plain fact that our brains are “the seat” of our
intentionality. I want to add that it is equally a plain fact that
1don’t understand Chinese. My paper is an attempt to explore
the logical consequences of these and other such plain facts.
Intuitions in his deprecatory sense have nothing to do with the
argument. One consequence is that the formal symbol manip-
ulations could not be constitutive of thinking. Block never
comes to grips with the arguments for this consequence. He
simply laments the feebleness of our intuitions.

Dennett thinks that he can generate counterintuitions.
Suppose, in the “robot reply,” that the robot is my very own
body. What then? Wouldn't I understand Chinese then?
Well, the trouble is that the case, as he gives it to us, is
underdescribed, because we are never told what is going on in
the mind of the agent. (Remember, in these discussions,
always insist on the first person point of view. The first step in
the operationalist sleight of hand occurs when we try to figure
out how we would know what it would be like for others.) If
we describe Dennett’s case sufficiently explicitly it is not hard
to see what the facts would be. Suppose that the program
contains such instructions as the following: when somebody
holds up the squiggle-squiggle sign, pass him the salt. With
iUCh instructions it wouldn't take one long to figure out that

squiggle squiggle” probably means pass the salt. But now the
agent is starting to learn Chinese from following the program.
But this “intuition” doesn’t run counter to the facts I was
pointing out, for what the agent is doing in such a case is
attaching a semantic content to a formal symbol and thus
taking a step toward language comprehension. It would be
equally possible to describe a case in such a way that it was
impossible to attach any semantic content, even though my
own body was in question, and in such a case it would be
impossible for me to learn Chinese from following the
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program. Dennett’s examples do not generate counterintui-
tions, they are simply so inadequately described that we can't
tell from his description what the facts would be.

At one point Dennett and I really do have contrary
intuitions. He says “'I understand English my brain doesn’t.”" I
think on the contrary that when I understand English; it is my
brain that is doing the work. I find nothing at all odd about
saying that my brain understands English, or indeed about
saying that my brain is conscious. I find his claim as implausi-
ble as insisting, “I digest pizza; my stomach and digestive
tract don’t.”

Marshall suggests that the claim that thermostats don't
have beliefs is just as refutable by subsequent scientific
discovery as the claim that tables are solid. But notice the
difference. In the case of tables we discovered previously
unknown facts about the microstructure of apparently solid
objects. In the case of thermostats the relevant facts are all
quite well known already. Of course such facts as that
thermostats don’t have beliefs and that I don't speak Chinese
are, like all empirical facts, subject to disconfirmation. We
might for example discover that, contrary to my deepest
beliefs, I am a competent speaker of Mandarin. But think how
we would establish such a thing. At a minimum we would
have to establish that, quite unconsciously, I know the mean-
ings of a large number of Chinese expressions; and to establish
that thermostats had beliefs, in exactly the same sense that 1
do, we would have to establish, for example, that by some
miracle thermostats had nervous systems capable of support-
ing mental states, and so on. In sum, though in some sense
intuition figures in any argument, you will mistake the nature
of the present dispute entirely if you think it is a matter of my
intuitions against someone else’s, or that some set of contrary
intuitions has equal validity. The claim that I don’t speak
Chinese and that my thermostat lacks beliefs aren’t just things
that I somehow find myself mysteriously inclined to say.

Finally, in response to Dennett (and also Pylyshyn ), I do
not, of course, think that intentionality is a fluid. Nor does
anything I say commit me to that view. I think, on the
contrary, that intentional states, processes, and events are
precisely that: states, processes, and events. The point is that
they are both caused by and realized in the structure of the
brain. Dennett assures me that such a view runs counter to
“the prevailing winds of doctrine.” So much the worse for the
prevailing winds.

Intrinsic intentionality and observer-relative ascriptions
of intentionality. Why then do people feel inclined to say
that, in some sense at least, thermostats have beliefs? I think
that in order to understand what is going on when people
make such claims we need to distinguish carefully between
cases of what I will call intrinsic intentionality, which are
cases of actual mental states, and what 1 will call observer-
relative ascriptions of intentionality, which are ways that
people have of speaking about entities figuring in our activi-
ties but lacking intrinsic intentionality. We can illustrate this
distinction with examples that are quite uncontroversial. If I
say that I am hungry or that Carter believes he can win the
election, the form of intentionality in question is intrinsic. I
am discussing, truly or falsely, certain psychological facts
about me and Carter. But if I say the word ““Carter” refers to
the present president, or the sentence “Es regnet” means it's
raining, I am not ascribing any mental states to the word
“Carter”’ or the sentence ‘Es regnet.” These are ascriptions of
intentionality made to entities that lack any mental states, but
in which the ascription is a manner of speaking about the
intentionality of the observers. It is a way of saying that
people use the name Carter to refer, or that when people say
literally “Es regnet”” they mean it’s raining.

Observer-relative ascriptions of intentionality are always
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dependent on the intrinsic intentionality of the observers.
There are not two kinds of intentional mental states; there is
only one kind, those that have intrinsic intentionality; but
there are ascriptions of intentionality in which the ascription
does not ascribe intrinsic intentionality to the subject of the
ascription. Now I believe that a great deal of the present
dispute rests on a failure to appreciate this distinction. When
McCarthy stoutly maintains that thermostats have beliefs, he
is confusing observer-relative ascriptions of intentionality
with ascriptions of intrinsic intentionality. To see this point,
ask yourself why we make these attributions to thermostats
and the like at all. It is not because we suppose they have a
mental life very much like our own; on the contrary, we know
that they have no mental life at all. Rather, it is because we
have designed them (our intentionality) to serve certain of our
purposes (more of our intentionality), to perform the sort of
functions that we perform on the basis of our intentionality. I
believe it is equally clear that our ascription of intentionality
to cars, computers, and adding machines is observer relative.
Functionalism, by the way, is an entire system erected on
the failure to see this distinction. Functional attributions are
always observer relative. There is no such thing as an intrinsic
function, in the way that there are intrinsic intentional states.

Natural kinds. This distinction between intrinsic intention-
ality and observer-relative ascriptions of intentionality might
seem less important if we could, as several commentators
(Minsky, Block, Marshall) suggest, assimilate intrinsic inten-
tionality to some larger natural kind that would subsume both
existing mental phenomena and other natural phenomena
under a more general explanatory apparatus. Minsky says
that “prescientific idea germs like ‘believe’ " have no place in
the mind science of the future (presumably “mind” will also
have no place in the “mind science” of the future). But even
if this is true, it is really quite irrelevant to my argument,
which is addressed to the mind science of the present. Even if,
as Minsky suggests, we eventually come to talk of our present
beliefs as if they were on a continuum with things that are not
intentional states at all, this does not alter the fact that we do
have intrinsic beliefs and computers and thermostats do not.
That is, even if some future science comes up with a category
that supersedes belief and thus enables us to place thermostats
and people on a single continuum, this would not alter the
fact that under our present concept of belief, people literally
have beliefs and thermostats don’t. Nor would it refute my
diagnosis of the mistake of attributing intrinsic mental states
to thermostats as based on a confusion between intrinsic
intentionality and observer-relative ascriptions of intentional-
ity.
Minsky further points out that our own mental operations
are often split into parts that are not fully integrated by any
“self” and only some of which carry on interpretation. And,
he asks, if that is how it is in our own minds, why not in
computers as well? The reply is that even if there are parts of
our mental processes where processing takes place without
any intentional content, there still have to be other parts that
attach semantic content to syntactic elements if there is to be
any understanding to all. The point of the Chinese room
example is that the formal symbol manipulations never by
themselves carry any semantic content, and thus instantiating
a computer program is not by itself sufficient for understand-
ing.

How the brain works. Several commentators take me to
task because I don’t explain how the brain works to produce
intentionality, and at least two (Dennett and Fodor) object to
my claim that where intentionality is concerned — as opposed
to the conditions of satisfaction of the intentionality — what
matters are the internal and not the external causes. Well 1
don’t know how the brain produces mental phenomena, and
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apparently no one else does either, but that it produces
mental phenomena and that the internal operations of the
brain are causally sufficient for the phenomena is fairly
evident from what we do know.

Consider the following case, in which we do know a little
about how the brain works. From where I am seated, I can see
a tree. Light reflected from the tree in the form of photons
strikes my optical apparatus. This sets up a series of sequences
of neural firings. Some of these neurons in the visual cortex
are in fact remarkably specialized to respond to certain sorts
of visual stimuli. When the whole set of sequences occurs, it
causes a visual experience, and the visual experience has
intentionality. It is a conscious mental event with an inten-
tional content; that is, its conditions of satisfaction are internal
to it. Now I could be having exactly that visual experience
even if there were no tree there, provided only that some-
thing was going on in my brain sufficient to produce the
experience. In such a case I would not see the tree but would
be having a hallucination. In such a case, therefore, the
intentionality is a matter of the internal causes; whether the
intentionality is satisfied, that is, whether I actually see a tree
as opposed to having a hallucination of the tree, is a matter of
the external causes as well. If 1 were a brain in a vat I could
have exactly the same mental states I have now; it is just that
most of them would be false or otherwise unsatisfied. Now
this simple example of visual experience is designed to make
clear what I have in mind when I say that the operation of the
brain is causally sufficient for intentionality, and that it is the
operation of the brain and not the impact of the outside world
that matters for the content of our intentional states, in at least
one important sense of “content.”

Some of the commentators seem to suppose that I take the
causal powers of the brain by themselves to be an argument
against strong Al But that is a misunderstanding. It is an
empirical question whether any given machine has causal
powers equivalent to the brain. My argument against strong
Al is that instantiating a program is not enough to guarantee
that it has those causal powers.

Wait till next year. Many authors (Block, Sloman &
Croucher, Dennett, Lycan, Bridgeman, Schank) claim that
Schank’s program is just not good enough but that newer and
better programs will defeat my objection. I think this misses
the point of the objection. My objection would hold against
any program at all, qua formal computer program. Nor does
it help the argument to add the causal theory of reference, for
even if the formal tokens in the program have some causal
connection to their alleged referents in the real world, as long
as the agent has no way of knowing that, it adds no intention-
ality whatever to the formal tokens. Suppose, for example,
that the symbol for egg foo yung in the Chinese room is
actually causally connected to egg foo yung. Still, the man in
the room has no way of knowing that. For him, it remains an
uninterpreted formal symbol, with no semantic content what-
ever. I will return to this last point in the discussion of specific
authors, especially Fodor.

Seriatim. I now turn, with the usual apologies for brevity,
from these more general considerations to a series of specific
arguments.

Haugeland has an argument that is genuinely original
Suppose a Chinese speaker has her neurons coated with a thin
coating that prevents neuron firing. Suppose ‘‘Searle’s
demon” fills the gap by stimulating the neurons as if they had
been fired. Then she will understand Chinese even though
none of her neurons has the right causal powers; the demon
has them, and he understands only English.

My objection is only to the last sentence. Her neurons still
have the right causal powers; they just need some help from
the demon. More generally if the stimulation of the causes is




- at a low enough level to reproduce the causes and not merely

describe them, the ‘‘simulation” will reproduce the effects. If
what the demon does is reproduce the right causal phenom-
ena, he will have reproduced the intentionality, which consti-
tutes the effects of that phenomena. And it does not, for
example, show that my brain lacks the capacity for conscious-
ness if someone has to wake me up in the morning by
massaging-my head.

Haugeland’s distinction between original and derivative
intentionality is somewhat like mine between intrinsic inten-
tionality and observer-relative ascriptions of intentionality.
But he is mistaken in thinking that the only distinction is that
original intentionality is “sufficiently rich” in its “semantic
activity”: the semantic activity in question is still observer-
relative and hence not sufficient for intentionality. My car
engine is, in his observer-relative sense, semantically active in
all sorts of “‘rich”” ways, but it has no intentionality. A human
infant is semantically rather inactive, but it still has intention-
ality.

Rorty sets up an argument concerning transubstantiation
that is formally parallel to mine concerning intrinsic and
observer-relative attributions of intentionality. Since the
premises of the transubstantiation argument are presumably
false, the parallel is supposed to be an objection to my
argument. But the parallel is totally irrelevant. Any valid
argument whatever from true premises to true conclusions
has exact formal analogues from false premises to false
conclusions. Parallel to the .familiar “Socrates is mortal”
argument we have “Socrates is a dog. All dogs have three
heads. Therefore Socrates has three heads.” The possibility of
such formal parallels does nothing to weaken the original
arguments. To show that the parallel was insightful Rorty
would have to show that my premises are as unfounded as the
doctrine of transubstantiation. But what are my premises?
They are such things as that people have mental states such as
beliefs, desires, and visual experiences, that they also have
brains, and that their mental states are causally the products
of the operation of their brains. Rorty says nothing whatever
to show that these propositions are false, and I frankly can’t
suppose that he doubts their truth. Would he like evidence for
these three? He concludes by lamenting that if my views gain
currency the “good work™ of his favorite behaviorist and
functionalist authors will be “undone.” This is not a prospect I
find at all distressing, since implicit in my whole account is
the view that people really do have mental states, and to say
so is not just to ascribe to them tendencies to behave, or to
adopt a certain kind of stance toward them, or to suggest
functional explanations of their behaviours. This does not give
the mental a “numinous Cartesian glow,” it just implies that
mental processes are as real as any other biological processes.

McCarthy and Wilensky both endorse the “‘systems
reply.” The major addition made by Wilensky is to suppose
that we ask the Chinese subsystem whether it speaks Chinese
and it answers yes. I have already suggested that this adds no
plausibility whatever to the claim that there is any Chinese
understanding going on in the system. Both Wilensky and
McCarthy fail to answer the three objections I made to the
systems reply.

1. The Chinese subsystem still attaches no semantic content
whatever to the formal tokens. The English subsystern knows
that “hamburger” means hamburger. The Chinese subsystem
knows only that squiggle squiggle is followed by squoggle
squoggle.

2. The systems reply is totally unmotivated. Its only moti-
vation is the Turing test, and to appeal to that is precisely to
beg the question by assuming what is in dispute.

3. The systems reply has the consequence that all sorts of
Systematic input-output relations (for example, digestion)
would have to count as understanding, since they warrant as
much observer-relative ascription of intentionality as does the
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Chinese subsystem. (And it is, by the way, no answer to this
point to appeal to the cognitive impenetrability of digestion,
in Pylyshyn’s [1980a] sense, since digestion is congnitively
penetrable: the content of my beliefs can upset my diges-
tion.)

Wilensky seems to think that it is an objection that other
sorts of mental states besides intentional ones could have been
made the subject of the argument. But I quite agree. I could
have made the argument about pains, tickles, and anxiety, but
these are (a) less interesting to me and (b) less discussed in the
Al literature. 1 prefer to attack strong Al on what its propo-
nents take to be their strongest ground.

Pylyshyn misstates my argument. I offer no a priori proof
that a system of integrated circuit chips couldn’t have inten-
tionality. That is, as I say repeatedly, an empirical question.
What I do argue is that in order to produce intentionality the
system would have to duplicate the causal powers of the brain
and that simply instantiating a formal program would not be
sufficient for that. Pylyshyn offers no answer to the argu-
ments I give for these conclusions.

Since Pylyshyn is not the only one who has this misunder-
standing, it is perhaps worth emphasizing just what is at stake.
The position of strong Al is that anything with the right
program would have to have the relevant intentionality. The
circuit chips in his example would necessarily have intention-
ality, and it wouldn’t matter if they were circuit chips or
water pipes or paper clips, provided they instantiated the
program. Now I argue at some length that they couldn’t have
intentionality solely in virtue of instantiating the program.
Once you see that the program doesn’t necessarily add
intentionality to a system, it then becomes an empirical
question which kinds of systems really do have intentionality,
and the condition necessary for that is that they must have
causal powers equivalent to those of the brain. I think it is
evident that all sorts of substances in the world, like water
pipes and toilet paper, are going to lack those powers, but that
is an empirical claim on my part. On my account it is a
testable empirical claim whether in repairing a damaged
brain we could duplicate the electrochemical basis of inten-
tionality using some other substance, say silicon. On the
position of strong Al there cannot be any empirical questions
about the electrochemical bases necessary for intentionality
since any substance whatever is sufficient for intentionality if
it has the right program. I am simply trying to lay bare for all
to see the full preposterousness of that view.

I believe that Pylyshyn also misunderstands the distinction
between intrinsic and observer-relative ascriptions of inten-
tionality. The relevant question is not how much latitude the
observer has in making observer-relative ascriptions, but
whether there is any intrinsic intentionality in the system to
which the ascriptions could correspond.

Schank and I would appear to be in agreement on many
issues, but there is at least one small misunderstanding. He
thinks I want ““to call into question the enterprise of AL” That
is not true. I am all in favor of weak Al, at least as a research
program. I entirely agree that if someone could write a
program that would give the right input and output for
Chinese stories it would be a “great achievement’ requiring a
“great understanding of the nature of language.” I am not
even sure it can be done. My point is that instantiating the
program is not constitutive of understanding.

Abelson, like Schank, points out that it is no mean feat to
program computers that can simulate story understanding.
But, to repeat, that is an achievement of what I call weak Al,
and I would enthusiastically applaud it. He mars this valid
point by insisting that since our own understanding of most
things, arithmetic for example, is very imperfect, ““we might
well be humble and give the computer the benefit of the
doubt when and if it performs as well as we do.” I am afraid
that neither this nor his other points meets my arguments to
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show that, humble as we would wish to be, there is no reason
to suppose that instantiating a formal program in the way a
computer does is any reason at all for ascribing intentionality
to it.

Fodor agrees with my central thesis that instantiating a
program is not a sufficient condition of intentionality. He
thinks, however, that if we got the right causal links between
the formal symbols and things in the world that would be
sufficient. Now there is an obvious objection to this variant of
the robot reply that I have made several times: the same
thought experiment as before applies to this case. That is, no
matter what outside causal impacts there are on the formal
tokens, these are not by themselves sufficient to give the
tokens any intentional content. No matter what caused the
tokens, the agent still doesn’t understand Chinese. Let the egg
foo yung symbol be causally connected to egg foo yung in any
way you like, that connection by itself will never enable the
agent to interpret the symbol as meaning egg foo young. To
do that he would have to have, for example, some awareness
of the causal relation between the symbol and the referent;
but now we are no longer explaining intentionality in terms of
symbols and causes but in terms of symbols, causes, and
intentionality, and we have abandoned both strong AT and the
robot reply. Fodor’s only answer to this is to say that it shows
we haven't yet got the right kind of causal linkage. But what
is the right kind, since the above argument applies to any
kind? He says he can't tell us, but it is there all the same. Well
I can tell him what it is: it is any form of causation sufficient
to produce intentional content in the agent, sufficient to
produce, for example, a visual experience, or a memory, or a
belief, or a semantic interpretation of some word.

Fodor’s variant of the robot reply is therefore confronted
with a dilemma. If the causal linkages are just matters of fact
about the relations between the symbols and the outside
world, they will never by themselves give any interpretation
to the symbols; they will carry by themselves no intentional
content. If, on the other hand, the causal impact is sufficient
to produce intentionality in the agent, it can only be because
there is something more to the system than the fact of the
causal impact and the symbol, namely the intentional content
that the impact produces in the agent. Either the man in the
room doesn’t learn the meaning of the symbol from the causal
impact, in which case the causal impact adds nothing to the
interpretation, or the causal impact teaches him the meaning
of the word, in which case the cause is relevant only because it
produces a form of intentionality that is something in addi-
tion to itself and the symbol. In neither case is symbol, or
cause and symbol, constitutive of intentionality.

This is not the place to discuss the general role of formal
processes in mental processes, but 1 cannot resist calling
attention to one massive use-mention confusion implicit in
Fodor’s account. From the fact that, for example, syntactical
rules concern formal objects, it does not follow that they are
formal rules. Like other rules affecting human behavior they
are defined by their content, not their form. It just so happens
that in this case their content concerns forms.

In what is perhaps his crucial point, Fodor suggests that we
should think of the brain or the computer as performing
formal operations only on interpreted and not just on formal
symbols. But who does the interpreting? And what is an
interpretation? If he is saying that for intentionality there
must be intentional content in addition to the formal symbols,
then 1 of course agree. Indeed, two of the main points of my
argument are that in our own case we have the “interpreta-
tion,” that is, we have intrinsic intentionality, and that the
computer program could never by itself be sufficient for that.
In the case of the computer we make observer-relative
ascriptions of intentionality, but that should not be mistaken
for the real thing since the computer program by itself has no
intrinsic intentionality.
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Sloman & Croucher claim that the problem in my thought
experiment is that the system isn’t big enough. To Schank’s
story understander they would add all sorts of other opera-
tions, but they emphasize that these operations are computa-
tional and not physical. The obvious objection to their
proposal is one they anticipate: I can still repeat my thought
experiment with their system no matter how big it is. To this,
they reply that I assume “'without argument, that it is impossi-
ble for another mind to be based on his [my] mental process
without his [my] knowing.” But that is not what I assume. For
all I know, that may be false. Rather, what I assume is that
you can’t understand Chinese if you don’t know the meanings
of any of the words in Chinese. More generally, unless a
system can attach semantic content to a set of syntactic
elements, the introduction of the elements in the system adds
nothing by way of intentionality. That goes for me and for all
the little subsystems that are being postulated inside me.

Eccles points out quite correctly that I never undertake to
refute the dualist-interaction position held by him and
Popper. Instead, I argue against strong Al on the basis of what
might be called a monist interactionist position. My only
excuse for not attacking his form of dualism head-on is that
this paper really had other aims. I am concerned directly with
strong Al and only incidentally with the “mind-brain prob-
lem.” He is quite right in thinking that my arguments against
strong Al are not by themselves inconsistent with his versjon
of dualist interactionism, and 1 am pleased to see that we
share the belief that “it is high time that strong Al was
discredited.”

I fear 1 have nothing original to say about Rachlin’s
behaviorist response, and if I discussed it I would make only
the usual objections to extreme behaviorism. In my own case 1
have an extra difficulty with behaviorism and functionalism
because I cannot imagine anybody actually believing these
views. I know that poeple say they do, but what am I to make
of it when Rachlin says that there are no “mental states
underlying . . . behavior” and “the pattern of the behavior is
the mental state”? Are there no pains underlying Rachlin’s
pain behavior? For my own case I must confess that there
unfortunately often are pains underlying my pain behavior,
and I therefore conclude that Rachlin’s form of behaviorism is
not generally true.

Lycan tells us that my counterexamples are not counterex-
amples to a functionalist theory of language understanding,
because the man in my counterexample would be using the
wrong programs. Fine. Then tell us what the right programs
are, and we will program the man with those programs and
still produce a counterexample. He also tells us that the right
causal connections will determine the appropriate content to
attach to the formal symbols. 1 believe my reply to Fodor and
other versions of the causal or robot reply is relevant to his
argument as well, and so I will not repeat it.

Hofstadter cheerfully describes my target article as “one
of the wrongest, most infuriating articles I have ever read in
my life.” 1 believe that he would have been less (or perhaps
more?) infuriated if he had troubled to read the article at all
carefully. His general strategy appears to be that whenever I
assert p, he says that I assert not p. For example, I reject
dualism, so he says I believe in the soul. I think it is a plain
fact of nature that mental phenomena are caused by neuro-
physiological phenomena, so he says I have “deep difficulty”
in accepting any such view. The whole tone of my article is
one of treating the mind as part of the (physical) world like
anything else, so he says I have an “instinctive horror” of any
such reductionism. He misrepresents my views at almost
every point, and in consequence I find it difficult to take his
commentary seriously. If my text is too difficult I suggest
Hofstadter read Eccles who correctly perceives my rejection
of dualism.

Furthermore, Hofstadter’s commentary contains the




following non sequitur. From the fact that intentionality
“springs from” the brain, together with the extra premise that
“physical processes are formal, that is, rule governed” he
infers that formal processes are constitutive of the mental,
that we are “at bottom, formal systems.” But that conclusion
simply does not follow from the two premises. It does not
even follow given his weird interpretation of the second
premise: “To put it another way, the extra premise is that
there is no intentionality at the level of particles.” I can accept
all these premises, but they just do not entail the conclusion.
They do entail that intentionality is an “outcome of formal
processess” in the trivial sense that it is an outcome of
processes that have a level of description at which they are the
instantiation of a computer program, but the same is true of
milk and sugar and countless other “outcomes of formal
processes.”

Hofstadter also hypothesizes that perhaps a few trillion
water pipes might work to produce consciousness, but he fails
to come to grips with the crucial element of my argument,
which is that even if this were the case it would have to be
because the water-pipe system was duplicating the causal
powers of the brain and not simply instantiating a formal
program.

I think I agree with Smythe’s subtle commentary except
perhaps on one point. He seems to suppose that to the extent
that the program is instantiated by “primitive hardware
operations” my objections would not apply. But why? Let the
man in my example have the program mapped into his
hardware. He still doesn’t thereby understand Chinese.
Suppose he is so “hard wired” that he automatically comes
out with uninterpreted Chinese sentences in response to
uninterpreted Chinese stimuli. The case is still the same
except that he is no longer acting voluntarily.

Side issues. I felt that some of the commentators missed
the point or concentrated on peripheral issues, so my remarks
about them will be even briefer.

I believe that Bridgeman has missed the point of my
argument when he claims that though the homunculus in my
example might not know what was going on, it could soon
learn, and that it would simply need more information,
specifically “information with a known relationship to the
outside world.” I quite agree. To the extent that the homun-
culus has such information it is more than a mere instantiation
of a computer program, and thus it is irrelevant to my dispute
with strong AL According to strong Al if the homunculus has
the right program it must already have the information. But I
disagree with Bridgeman’s claim that the only properties of
the brain are the properties it has at the level of neurons. I
think all sides to the present dispute would agree that the
brain has all sorts of properties that are not ascribable at the
level of individual neurons - for example, causal properties
(such as the brain’s control of breathing).

Similar misgivings apply to the remarks of Marshall. He
stoutly denounces the idea that there is anything weak about
the great achievements of weak Al, and concludes “‘Clearly,
there must be some radical misunderstanding here.” The only
misunderstanding was in his supposing that in contrasting
weak with strong Al I was in some way disparaging the
former.

Marshall finds it strange that anyone should think that a
program could be a theory. But the word program is used
ambiguously. Sometimes “‘program” refers to the pile of
punch cards, sometimes to a set of statements. It is in the
latter sense that the programs are sometimes supposed to be
theories. If Marshall objects to that sense, the dispute is still
merely verbal and can be resolved by saying not that the
Program is a theory, but that the program is an embodiment
of a theory. And the idea that programs could be theories is
not something I invented. Consider the following. “Occasion-
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ally after seeing what a program can do, someone will ask for
a specification of the theory behind it. Often the correct
response is that the program is the theory” (Winston 1977, p.
259).

Ringle also missed my point. He says I take refuge in
mysticism by arguing that “the physical properties of
neuronal systems are such that they cannot in principle be
simulated by a nonprotoplasmic computer.” But that is not
even remotely close to my claim. I think that anything can be
given a formal simulation, and it is an empirical question in
each case whether the simulation duplicated the causal
features. The question is whether the formal simulation by
itself, without any further causal elements, is sufficient to
reproduce the mental. And the answer to that question is no,
because of the arguments I have stated repeatedly, and which
Ringle does not answer. It is just a fallacy to suppose that
because the brain has a program and because the computer
could have the same program, that what the brain does is
nothing more than what the computer does. It is for each case
an empirical question whether a rival system duplicates the
causal powers of the brain, but it is a quite different question
whether instantiating a formal program is by itself constitu-
tive of the mental.

I also have the feeling, perhaps based on a misunderstand-
ing, that Menzel’s discussion is based on a confusion between
how one knows that some system has mental states and what
it is to have a mental state. He assumes that I am looking for a
criterion for the mental, and he cannot see the point in my
saying such vague things about the brain. But I am not in any
sense looking for a criterion for the mental. I know what
mental states are, at least in part, by myself being a system of
mental states. My objection to strong Al is not, as Menzel
claims, that it might fail in a single possible instance, but
rather that in the instance in which it fails, it possesses no
more resources than in any other instance; hence if it fails in
that instance it fails in every instance.

I fail to detect any arguments in Walter’s paper, only a few
weak analogies. He laments my failure to make my views on
intentionality more explicit. They are so made in the three
papers cited by Natsoulas (Searle 1979a; 1979b; 1979c¢).

Further implications. I can only express my appreciation
for the contributions of Danto, Libet, Maxwell, Puccetti,
and Natsoulas. In various ways, they each add supporting
arguments and commentary to the main thesis. Both Natsou-
las and Maxwell challenge me to provide some answers to
questions about the relevance of the discussion to the tradi-
tional ontological and mind-body issues. I try to avoid as
much as possible the traditional vocabulary and categories,
and my own - very tentative — picture is this. Mental states
are as real as any other biological phenomena. They are both
caused by and realized in the brain. That is no more myste-
rious than the fact that such properties as the elasticity and
puncture resistance of an inflated car tire are both caused by
and realized in its microstructure. Of course, this does not
imply that mental states are ascribable to individual neurons,
any more than the properties at the level of the tire are
ascribable to individual electrons. To pursue the analogy: the
brain operates causally both at the level of the neurons and at
the level of the mental states, in the same sense that the tire
operates causally both at the level of particles and at the level
of its overall properties. Mental states are no more epiphe-
nomenal than are the elasticity and puncture resistance of an
inflated tire, and interactions can be described both at the
higher and lower levels, just as in the analogous case of the
tire.

Some, but not all, mental states are conscious, and the
intentional-nonintentional distinction cuts across the con-
scious-unconscious distinction. At every level the phenomena
are causal. I suppose this is “‘interactionism,” and I guess it is
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also, in some sense, “monism,” but 1 would prefer to avoid
this myth-eaten vocabulary altogether.

Conclusion. I conclude that the Chinese room has survived
the assaults of its critics. The remaining puzzle to me is this:
why do so many workers in Al still want to adhere to strong
AI® Surely weak Al is challenging, interesting, and difficult
enough.
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