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The phrase “The Turing Test” is most properly useckfer to a proposal made
by Turing (1950) as a way of dealing with the gioestvhether machines can
think. According to Turing, the question whetheramaes can think is itself “too
meaningless” to deserve discussion (442). Howefvere consider the more
precise—and somehow related—question whether sabl@mputer can do well
in a certain kind of game that Turing describesh@Tmitation Game”), then—at
least in Turing's eyes—we do have a question thaita of precise discussion.
Moreover, as we shall see, Turing himself thought it would not be too long
before we did have digital computers that could Vigal” in the Imitation Game.

The phrase “The Turing Test” is sometimes used rgererally to refer to some
kinds of behavioural tests for the presence of mamdhought, or intelligence in
putatively minded entities. So, for example, is@netimes suggested that The
Turing Test is prefigured in DescartBsscourse on the Metho@Copeland
(2000:527) finds an anticipation of the test in 668 writings of the Cartesian
de Cordemoy. Gunderson (1964) provides an eartgneg of those who find
that Turing's work is foreshadowed in the work @sbartes.) In thBiscourse
Descartes says:

If there were machines which bore a resemblancatdodies and
imitated our actions as closely as possible fopwdttical purposes,
we should still have two very certain means of gggning that they
were not real men. The first is that they coulderawse words, or put
together signs, as we do in order to declare aughts to others. For
we can certainly conceive of a machine so consdlitttat it utters
words, and even utters words that correspond tdybacktions
causing a change in its organs. ... But it is noteorable that such a
machine should produce different arrangements oflsveo as to give
an appropriately meaningful answer to whateveaig s its
presence, as the dullest of men can do. Secondiy, though some
machines might do some things as well as we do tbeperhaps
even better, they would inevitably fail in othend)ich would reveal
that they are acting not from understanding, bl tom the
disposition of their organs. For whereas reas@nusiversal
instrument, which can be used in all kinds of gitres, these organs
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need some particular action; hence it is for akcgical purposes
impossible for a machine to have enough differegans to make it
act in all the contingencies of life in the waywhich our reason
makes us act. (Translation by Robert Stoothoff)

Although not everything about this passage is péyfelear, it does seem that
Descartes gives a negative answer to the questethwer machines can think;
and, moreover, it seems that his giving this negaanswer is tied to his
confidence that no mere machine could pass Thend Urest: no mere machine
could talk and act in the way in which adult hunb@mngs do. Since Descartes
explicitly says that there are “two very certainang” by which we can rule out
that something is a machine—it is, according todaggs, inconceivable that a
mere machine could produce different arrangemenigals so as to give an
appropriately meaningful answer to whatever is gaits presence; and it is for
all practical purposes impossible for a machinkawee enough different organs to
make it act in all the contingencies of life in tliay in which our reason makes
us act—it seems that he must agree with the fudlagn that nothing that can
produce different arrangements of words so asve gn appropriately
meaningful answer to whatever is said in its presaran be a machine. Given
the further assumption—which one suspects that@escwould have been
prepared to grant—that only things that think cesdpce different arrangements
of words so as to give an appropriately meaningfiswer to whatever is said in
their presence, it seems to follow that Descart@glavhave agreed that the
Turing Test would be a good test of his confidesstuanption that there cannot be
thinking machines. Given the knowledge that sonmnetiis indeed a machine,
evidence that that thing can produce differentrayeanents of words so as to give
an appropriately meaningful answer to whateveaid ® its presence is evidence
that there can be thinking machines.

The phrase “The Turing Test” is also sometimes usedfer to certain kinds of
purely behavioural allegedly logically sufficierdraditions for the presence of
mind, or thought, or intelligence, in putativelynded entities. So, for example,
Ned Block's “Blockhead” thought experiment is ofgand to be a (putative)
knockdown objection to The Turing Test. (Block (198ontains a direct
discussion of The Turing Test in this context.) éJavhat a proponent of this
view has in mind is the idea that itlegyically possiblefor an entity to pass the
kinds of tests that Descartes and (at least allgp@dring have in mind—to use
words (and, perhaps, to act) in just the kind oy et human beings do—and
yet to be entirely lacking in intelligence, not pessed of a mind, etc.

The subsequent discussion takes up the precedrag id the order in which they
have been introduced. First, there is a discussidmuring's paper (1950), and of
the arguments contained therein. Second, therdiscassion of current
assessments of various proposals that have bded €&he Turing

Test” (whether or not there is much merit in thelaation of this label to the
proposals in question). Third, there is a brietdssion of some recent writings
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on The Turing Test, including some discussion efdghestion whether The
Turing Test sets an appropriate goal for reseamchartificial intelligence.

Finally, there is a very short discussion of Séa@Ghinese Room argument, and,
in particular, of the bearing of this argument dreTTuring Test.

e 1. Turing (1950) and the Imitation Game
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1. Turing (1950) and the Imitation Game

Turing (1950) describes the following kind of garBeppose that we have a
person, a machine, and an interrogator. The irgatoo is in a room separated
from the other person and the machine. The objettteogame is for the
interrogator to determine which of the other twthis person, and which is the
machine. The interrogator knows the other persahtia® machine by the labels
‘X and ‘Y'—Dbut, at least at the beginning of the game, dagknow which of
the other person and the machineXis—and at the end of the game says either
‘Xis the person andis the machine’ orX is the machine andis the person’.
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The interrogator is allowed to put questions togheson and the machine of the
following kind: “Will X please tell me whethetplays chess?” Whichever of the
machine and the other persorXimust answer questions that are address&d to
The object of the machine is to try to cause theringator to mistakenly
conclude that the machine is the other personplbiect of the other person is to
try to help the interrogator to correctly identifhe machine. About this game,
Turing (1950) says:

| believe that in about fifty years' time it wilelpossible to
programme computers, with a storage capacity ofiab@, to make
them play the imitation game so well that an averaterrogator will
not have more than 70 percent chance of makingghe
identification after five minutes of questioning. I believe that at the
end of the century the use of words and generalagdd opinion will
have altered so much that one will be able to spéakachines
thinking without expecting to be contradicted.

There are at least two kinds of questions thatbgaraised about Turing's
Imitation Game. First, there are empirical questjang., Is it true that we now—
or will soon—have made computers that can playrthi@ation game so well that
an average interrogator has no more than a 70qezbance of making the right
identification after five minutes of questioning@c®nd, there are conceptual
guestions, e.g., Is it true that, if an averagermoigator had no more than a 70
percent chance of making the right identificatifteafive minutes of
guestioning, we should conclude that the machiimgbés some level of thought,
or intelligence, or mentality?

There is little doubt that Turing would have beéagpointed by the state of play
at the end of the twentieth century. On the onalhparticipants in the Loebner
Prize Competition—an annual event in which compptegrammes are
submitted to the Turing Test—come nowhere neastiedard that Turing
envisaged. (A quick look at the transcripts of plagticipants for the past decade
reveals that the entered programs are all easictel by a range of not-very-
subtle lines of questioning.) On the other handpm@alayers in the field often
claim that the Loebner Prize Competition is an emadsament precisely because
we are so far from having a computer programmedbald carry out a decent
conversation for a period of five minutes—see example, Shieber (1994). (The
programs entered in the Loebner Prize Competitterdasigned solely with the
aim of winning the minor prize of best competitor the year, with no thought
that the embodied strategies would actually yielshsthing capable of passing
the Turing Test.)

Even if Turing was very far out in assessment af soon it will be before we
have computer programs that can pass the Turingy iTesmains possible that
the test that he proposes is a good one. Howeg#atédone can endorse the
suggestion that the Turing Test is good, therevar®us objections that ought to
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be addressed.

Some people have suggested that the Turing Tebaisvinistic: it only
recognizes intelligence in things that are ablgustain a conversation with us.
Why couldn't it be the case that there are inteflighings that are unable to carry
on a conversation, or, at any rate, unable to aarg conversation with creatures
like us? (See, for example, French (1990).) Perttagstuition behind this
guestion can be granted; perhaps it is unduly dhaii to insist that anything
that is intelligent has to be capable of sustai@mgnversation with us. (On the
other hand, one might think that, given the avadlitgtof suitably qualified
translators, it ought to be possible for any tweliigent agents that speak
different languages to carry on some kind of cosagon.) But, in any case, the
charge of chauvinism is completely beside the p&ifitat Turing claims is only
that, if something can carry out a conversatiomwd, then we have good
grounds to suppose that that thing has intelligeri¢ke kind that we possess; he
does not claim that only something that can camtyacconversation with us can
possess the kind of intelligence that we have.

Other people have thought that the Turing Tesbtssofficiently demanding: we
already have anecdotal evidence that quite unigesit programs (e.g., ELIZA—
for details of which, see Weizenbaum (1966)) canst ordinary observers to
be loci of intelligence for quite extended periaed$ime. Moreover, over a short
period of time—such as the five minutes that Tummgntions in his prediction
about how things will be in the year 2000—it migtell be the case that almost
all human observers could be taken in by cunnidglsigned but quite
unintelligent programs. However, it is importantrécall that, in order to pass
Turing's Test, it is not enough for the computegpam to fool “ordinary
observers” in circumstances other than those irchvtiie test is supposed to take
place. What the computer program has to be alde is to survive interrogation
by someone who knows that one of the other twaqgyants in the conversation
is @ machine. Moreover, the computer program hae table to survive such
interrogation with a high degree of success ovepaated number of trials.
(Turing says nothing about how many trials he waelguire. However, we can
safely assume that, in order to get decent eviddratehere is no more than a
70% chance that a machine will be correctly idesdifas a machine after five
minutes of conversation, there will have to beasomably large number of
trials.) If a computer program could do this quiemanding thing, then it does
seem plausible to claim that we would have at Ipasta faciereason for
thinking that we are in the presence of intelligen®erhaps it is worth
emphasizing again that there might be all kindsifligent things—including
intelligent machines—that would not pass this t#$$. conceivable, for example,
that there might be machines that, as a resultosbhtonsiderations, refused to
lie or to engage in pretence. Since the humanggaamt is supposed to do
everything that he or she can to help the intetagéhe question “Are you a
machine?” would quickly allow the interrogator tartssuch (pathological?) truth-
telling machines from humans.)
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Another contentious aspect of Turing's paper (188dgerns his restriction of
the discussion to the case of “digital compute@n’the one hand, it seems clear
that this restriction is really only significantrfthe prediction that Turing makes
about how things will be in the year 2000, andfoothe details of the test itself.
(Indeed, it seems that if the test that Turing psgs is a good one, then it will be
a good test for any kinds of entities, includingy, &xample, animals, aliens, and
analog computers. That is: if animals, aliens, @pabmputers, or any other
kinds of things, pass the test that Turing proposes there will be as much
reason to think that these things exhibit intelige as there is reason to think
that digital computers that pass the test exhibéliigence.) On the other hand, it
is actually a highly controversial question whettieinking machines” would
have to be digital computers; and it is also arawarsial question whether
Turing himself assumed that this would be the clsparticular, it is worth
noting that the seventh of the objections thatAgi{lL950) considers addresses
the possibility of continuous state machines, whiahng explicitly
acknowledges to be different from discrete statehmes. Turing appears to
claim that, even if we are continuous state machiaaliscrete state machine
would be able to imitate us sufficiently well fdret purposes of the Imitation
Game. However, it seems doubtful that the consimesthat he gives are
sufficient to establish that, if there are continsigtate machines that pass the
Turing Test, then it is possible to make discrésgesmachines that pass the test
as well. (Turing himself was keen to point out thaine limits had to be set on
the notion of “machine” in order to make the quastbout “thinking machines”
interesting:

It is natural that we should wish to permit evenydkof engineering
technique to be used in our machine. We also wastilow the
possibility that an engineer or team of engineeay nonstruct a
machine which works, but whose manner of operatamot be
satisfactorily described by its constructors beeahsy have applied
a method which is largely experimental. Finally, wish to exclude
from the machines men born in the usual mannes difficult to
frame the definitions so as to satisfy these tbmalitions. One might
for instance insist that the team of engineers Ishallibe of one sex,
but this would not really be satisfactory, forgtgrobably possible to
rear a complete individual from a single cell of gkin (say) of a
man. To do so would be a feat of biological techrigeserving of
the very highest praise, but we would not be irdito regard it as a
case of ‘constructing a thinking machine’. (435/6)

But, of course, as Turing himself recognized, therm large class of possible
“machines” that are neither digital nor biotechrgibal.) More generally, the
crucial point seems to be that, while Turing reapga that the class of machines
is potentially much larger than the class of discstate machines, he was
himselfvery confident that properly engineered discrete staehines could
succeed in the Imitation Game (and, moreover,atithe that he was writing,
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there were certain discrete state machines—“eleicticmmputers”—that loomed
very large in the public imagination).

2. Turing (1950) and Responses to Objections

Although Turing (1950) is pretty informal, and,some ways rather
idiosyncratic, there is much to be gained by casrand) the discussion that
Turing gives of potential objections to his claimat machinese—and, in
particular, digital computers—can “think”. Turingvgs the following labels to
the objections that he considers: (1) The Theolddbjection; (2) The “Heads
in the Sand” Objection; (3) The Mathematical Obmtt (4) The Argument from
Consciousness; (5) Arguments from Various Disadit(6) Lady Lovelace's
Objection; (7) Argument from Continuity of the Ners System; (8) The
Argument from Informality of Behavior; and (9) Thegument from Extra-
Sensory Perception. We shall consider these objextn the corresponding
subsections below. (In some—nbut not all—cases¢ohiater-arguments to these
objections that we discuss are also provided byngur

2.1 The Theological Objection

Substance dualists believe that thinking is a flonadf a non-material, separately
existing, substance that somehow “combines” withlibdy to make a person.
So—the argument might go—making a body can nevaubeient to guarantee
the presence of thought: in themselves, digitalmaters are no different from
any other merely material bodies in being utterighie to think. Moreover—to
introduce the “theological’ element—it might bether added that, where a
“soul” is suitably combined with a body, this isvalys the work of the divine
creator of the universe: it is entirely up to Goldether or not a particular kind of
body is imbued with a thinking soul. (There is welbwn scriptural support for
the proposition that human beings are “made in &Sogage”. Perhaps there is
also theological support for the claim that onlyd@an make things in God's
image.)

There are several different kinds of remarks to enfadre. First, there are many
serious objections to substance dualism. Secoatk #ire many serious
objections to theism. Third, even if theism andssabce dualism are both
allowed to pass, it remains quite unclear why timgkmachines are supposed to
be ruled out by this combination of views. Giveatt®od can unite souls with
human bodies, it is hard to see what reason tlde thinking that God could
not unite souls with digital computers (or rocks, that matter!). Perhaps, on this
combination of views, there is no especially goealson why, amongst the things
that we can make, certain kinds of digital comptarn out to be the only ones
to which God gives souls—but it seems pretty clbat there is also no
particularly good reason for ruling out the podgipthat God would choose to
give souls to certain kinds of digital computersidénce that God is dead set
against the idea of giving souls to certain kinfldigital computers is not
particularly thick on the ground.

file://[C\DOCUME~1\ai\LOCALS~1\Temp\AJLHWY X1.ht 2010/12/0.



Crp. 8u3 35

2.2 The ‘Heads in the Sand’ Objection

If there were thinking machines, then various cgnsaces would follow. First,
we would lose the best reasons that we have fokitig that we are superior to
everything else in the universe (since our chedsheason” would no longer be
something that we alone possess). Second, thebpigshat we might be
“supplanted” by machines would become a genuineywdrthere were thinking
machines, then very likely there would be machithes could think much better
than we can. Third, the possibility that we migat‘dominated” by machines
would also become a genuine worry: if there wenekihg machines, who's to
say that they would not take over the universe,atier enslave or exterminate
us?

As it stands, what we have here is not an arguagainst the claim that
machines can think; rather, we have the expressdivarious fears about what
might follow if there were thinking machines. Someavho took these worries
seriously—and who was persuaded that it is indesgiple for us to construct
thinking machines—might well think that we havedezasons for giving up on
the project of attempting to construct thinking fmaes. However, it would be a
major task—which we do not intend to pursue heredeti@rmine whether there
really are any good reasons for taking these wos&iously.

2.3 The Mathematical Objection

Some people have supposed that certain fundanrestats in mathematical
logic that were discovered during the 1930s—by G{dst incompleteness
theorem) and Turing (the halting problem)—have intgoat consequences for
guestions about digital computation and intelligdaiught. (See, for example,
Lucas (1961) and Penrose (1989); see, too, Hod§&3(414) who mentions
Polanyi's discussions with Turing on this matt&s¥entially, these results show
that within a formal system that is strong enoubhre are a class of true
statements that can be expressed but not provemulie system (see the entry
onprovability logig. Let us say that such a system is “subject td_tleas-
Penrose constraint” because it is constrained fsremg able to prove a class of
true statements expressible within the system.

Turing (1950:444) himself observes that these te$tdm mathematical logic
might have implications for the Turing test:

There are certain things that [any digital comgutannot do. If it is
rigged up to give answers to questions as in th&iion game, there
will be some questions to which it will either gigevrong answer, or
fail to give an answer at all however much timaliswed for a reply.
(444)

So, in the context of the Turing test, “being subje the Lucas-Penrose
constraint” implies the existence of a class ofdiswerable” questions.
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However Turing noted that in the context of theifgitest, these
“unanswerable” questions are only a concern if msr@an answer them. His
“short” reply was that it is not clear that humams free from such a constraint
themselves. Turing then goes on to add that he maehink that the argument
can be dismissed “quite so lightly.”

To make the argument more precise, we can wrés follows:

1. Let C be a digital computer.

2. Since C is subject to the Lucas-Penrose constthare is an
“unanswerable” question q for C.

If an entity, E, is not subject to the Lucas-Pserconstraint, then there are
no “unanswerable” questions for E.

The human intellect is not subject to the LucasfBse constraint.
Thus, there are no “unanswerable” questionshi®human intellect.
The question g is therefore “answerable” to than intellect.

By asking question g, a human could determitieaifresponder is a
computer or a human.

8. Thus C may fail the Turing test.

w

No ok

Once the argument is laid out as above, it becateas that premise (3) should
be challenged. Putting that aside, we note thairdeepretation of Turing's
“short” reply is that claim (4) is merely assertedi#thout any kind of proof. The
“short” reply then leads us to examine whether msrare free from the Lucas-
Penrose constraint.

If humans are subject to the Lucas-Penrose consthan the constraint does not
provide any basis for distinguishing humans frogitdl computers. If humans
are free from the Lucas-Penrose constraint, them{mg premise 3) it follows
that digital computers may fail the Turing test dimals, it seems, cannot think.

However, there remains a question as to whetheglie2e from the constraint is
necessary for the capacity to think. It may be thatTuring test is too strict.
Since, by hypothesis, we are free from the Lucagde constraint, we are, in
some sense, too good at asking and answering gunes8uppose there is a
thinking entity that is subject to the Lucas-Perrosnstraint. By an argument
analogous to the one above, it can fail the Tur@sg. Thus, an entity which can
think would fail the Turing test.

We can respond to this concern by noting that gdmstruction of questions
suggested by the results from mathematical logic-de€gdluring, etc.—are
extremely complicated, and require extremely dethihformation about the
language and internal programming of the digitahpater (which, of course, is
not available to the interrogators in the Imitat®ame). At the very least, much
more argument is required to overthrow the view tha Turing Test could
remain a very high quality statistical test for gresence of mind and
intelligence even if digital computers differ framaman beings in being subject
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to the Lucas-Penrose constraint. (See Bowie 19&2rich 1994, and Feferman
1996, for further discussion.)

2.4 The Argument from Consciousness

Turing cites Professor Jeffersohister Orationfor 1949 as a source for the kind
of objection that he takes to fall under this label

Not until a machine can write a sonnet or composengerto because
of thoughts and emotions felt, and not by the chdall of symbols,
could we agree that machine equals brain—thabispnly write it

but know that it had written it. No mechanism coiddl (and not
merely artificially signal, an easy contrivancedgdure at its
successes, grief when its valves fuse, be warmdlatbgry, be made
miserable by its mistakes, be charmed by sex, geyar depressed
when it cannot get what it wants. (445/6)

There are several different ideas that are beingagether here, and that it is
profitable to disentangle. One idea—the one upoithwviiuring first focuses—is
the idea that the only way in which one could beape that a machine thinks is

to be the machine, and to feel oneself thinkingedond idea, perhaps, is that the
presence of mind requires the presence of a cedtaghof self-consciousness
(“not only write it but know that it had writteri’)t A third idea is that it is a
mistake to take a narrow view of the mind, i.estippose that there could be a
believing intellect divorced from the kinds of desi and emotions that play such
a central role in the generation of human behaVi mechanism could feel

).

Against the solipsistic line of thought, Turing neakthe effective reply that he
would be satisfied if he could secure agreemerherclaim that we might each
have just as much reason to suppose that machhimésas we have reason to
suppose thattherpeople think. (The point isn't that Turing thirtkat solipsism
IS a serious option; rather, the point is thatowihg this line of argument isn't
going to lead to the conclusion that there aregetspin which digital computers
could not be our intellectual equals or superiors.)

Against the other lines of thought, Turing provi@eldtle “viva vocé that is
intended to illustrate the kind of evidence thashpposes one might have that a
machine is intelligent. Given the right kinds o$penses from the machine, we
would naturally interpret its utterances as evidencgl@dsure, grief, warmth,
misery, anger, depression, etc. Perhaps—thougimd doesn't say this—the
only way to make a machine of this kind would beduip it with sensors,
affective states, etc., i.e., in effect, to makesdiiicial person However, the
important point is that if the claims about selfisociousness, desires, emotions,
etc. are right, then Turing can accept these clantisequanimityhis claim is
then that a machine with a digital computing “bfaian have the full range of
mental states that can be enjoyed by adult humizgse
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2.5 Arguments from Various Disabilities

Turing considers a list of things that some petglee claimed machines will
never be able to do: (1) be kind; (2) be resoutcé€) be beautiful; (4) be
friendly; (5) have initiative; (6) have a sensenamor; (7) tell right from wrong;
(8) make mistakes; (9) fall in love; (10) enjoyastberries and cream; (11) make
someone fall in love with one; (12) learn from exgece; (13) use words
properly; (14) be the subject of one's own thouglits) have as much diversity
of behavior as a man; (16) do something really new.

An interesting question to ask, before we addiesse claims directly, is whether
we should suppose that intelligent creatures fromesother part of the universe
would necessarily be able to do these things. WWdnexample, should we
suppose that there must be something deficienttaboreature that does not
enjoy—or that is not able to enjoy—strawberries aream? True enough, we
might suppose that an intelligent creature ouglhatee the capacity to enjoy
some kinds of things—but it seems unduly chauvmistinsist that intelligent
creatures must be able to enjoy just the kindgiafs that we do. (No doubt,
similar considerations apply to the claim thatteliigent creature must be the
kind of thing that can make a human being fallowel with it. Yes, perhaps, an
intelligent creature should be the kind of thingttban love and be loved; but
what is so special about us?)

Setting aside those tasks that we deem to be uwtialyvinistic, we should then
ask what grounds there are for supposing that gitaticomputing machine
coulddo the other things on the list. Turing suggdsas the most likely ground
lies in our prior acquaintance with machines okaids: none of the machines
that any of us has hitherto encountered has bdert@ato these things. In
particular, the digital computers with which we arev familiar cannot do these
things. (Except perhaps for make mistakes: afteeaén digital computers are
subject to “errors of functioning.” But this migbé set aside as an irrelevant
case.) However, given the limitations of storageac#ty and processing speed of
even the most recent digital computers, there bveoas reasons for being
cautious in assessing the merits of this inducdngument.

(A different question worth asking concerns thegpess that has been made until
now in constructing machines that can do the kofdkings that appear on
Turing's list. There is at least room for debatewalthe extent to which current
computers can: make mistakes, use words propedyn lfrom experience, be
beautiful, etc. Moreover, there is also room fdoate about the extent to which
recent advances in other areas may be expectedddd further advancements
in overcoming these alleged disabilities. Perh&ggsexample, recent advances in
work on artificial sensors may one day contribwtéhie production of machines
that can enjoy strawberries and cream. Of couirsiee iintended objection is to
the notion that machines can experience any kirfdading of enjoyment, then it
is not clear that work on particular kinds of acidl sensors is to the point.)
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2.6 Lady Lovelace's Objection

One of the most popular objections to the clain thare can be thinking
machines is suggested by a remark made by Ladyldoxén her memoir on
Babbage's Analytical Engine:

The Analytical Engine has no pretensions to origgraaything. It can
do whatever we know how to order it to performddiby Hartree,
p.70)

The key idea is that machines aanly do what we know how to order them to do
(or that machines can never do anything really rvanything that would take
us by surprise). As Turing says, one way to resporibdese challenges is to ask
whether we can ever do anything “really new.” Siugggdor instance, that the
world is deterministic, so that everything that deeis fully determined by the
laws of nature and the boundary conditions of thigarse. There is a sense in
which nothing “really new” happens in a determiisiniverse—though, of
course, the universe's being deterministic woulérteely compatible with our
being surprised by events that occur within it. Btmrer—as Turing goes on to
point out—there are many ways in which even digitahputers do things that
take us by surprise; more needs to be said to wlake exactly what the nature
of this suggestion is. (Yes, we might suppose taigiomputers are “constrained”
by their programs: they can't do anything thataspermitted by the programs
that they have. But human beings are “constraibgdheir biology and their
genetic inheritance in what might be argued touséthe same kind of way: they
can't do anything that is not permitted by the dggl and genetic inheritance that
they have. If a program were sufficiently complexaédaf the processor(s) on
which it ran were sufficiently fast—then it is redsy to say whether the kinds of
“constraints” that would remain would necessarilyed in kind from the kinds

of constraints that are imposed by biology and giemeheritance.)

Bringsjord et al. (2001) claim that Turing's respeiio the Lovelace Objection is
“mysterious” at best, and “incompetent” at worsté{pIn their view, Turing's
claim that “computers do take us by surprise” iy @rue when “surprise” is

given a very superficial interpretation. For, whilés true that computers do
things that we don't intend them to do—becauseawsst smart enough, or
because we're not careful enough, or becausedherare hardware errors, or
whatever—it isn't true that there are any caseghiich we should want to say
that a computer hawiginatedsomething. Whatever merit might be found in this
objection, it seems worth pointing out that, in takevant sense afrigination,
human beings “originate something” on more or &8sy occasion in which
they engage in conversation: they produce new seeseof natural language that
it is appropriate for them to produce in the cirst@mces in which they find
themselves. Thus, on the one hand—for all thatg3jord et al. have argued—
The Turing Test is a perfectly good test for thesgnce of “origination” (or
“creativity,” or whatever). Moreover, on the othliend, for all that Bringsjord et
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al. have argued, it remains an open question whatkh&ital computing device
Is capable of “origination” in this sense (i.e. able of producing new sentences
that are appropriate to the circumstances in wtiielcomputer finds itself). So
we are not overly inclined to think that Turinggsponse to the Lovelace
Objection is poor; and we are even less inclinetthittdk that Turing lacked the
resources to provide a satisfactory response srpthnt.

2.7 Argument from Continuity of the Nervous System

The human brain and nervous system is not muctlalittigital computer. In
particular, there are reasons for being skeptitt#i@claim that the brain is a
discrete-state machine. Turing observes that al @mat in the information
about the size of a nervous impulse impinging oe@on may make a large
difference to the size of the outgoing impulse.nfrtthis, Turing infers that the
brain is likely to be a continuous-state machime} e then notes that, since
discrete-state machines are not continuous-statéimes, there might be reason
here for thinking that no discrete-state machinelmaintelligent.

Turing's response to this kind of argument seentetthat a continuous-state
machine can be imitated by discrete-state machuitbsvery small levels of
error. Just as differential analyzers can be imdtdtty digital computers to within
guite small margins of error, so too, the conveérsadf human beings can be
imitated by digital computers to margins of ertmattwould not be detected by
ordinary interrogators playing the imitation garties not clear that this is the
right kind of response for Turing to make. If somedhinks that real thought (or
intelligence, or mind, or whatever) can only bealecl in a continuous-state
machine, then the fact—if, indeed, it is a fact—tih& possible for discrete-state
machines to pass the Turing Test shows only tleaTthiing Test is no good. A
better reply is to ask why one should be so contfitleat real thought, etc. can
only be located in continuous-state machinesr{dged, it is right to suppose that
we are not discrete-state machines). And, beforaskehis question, we would
do well to consider whether we really do have symhd reason to suppose that,
from the standpoint of our ability to think, we aret essentially discrete-state
machines. (As Block (1981) points out, it seems tire is nothing in our
concept of intelligence that rules out intelligéeings with quantised sensory
devices; and nor is there anything in our concépttelligence that rules out
intelligent beings with digital working parts.)

2.8 Argument from Informality of Behavior

This argument relies on the assumption that tfeen@iset of rules that describes
what a person ought to do in every possible seirofimstances, and on the
further assumption that there is a set of rulesdkacribes what a machine will
do in every possible set of circumstances. Fromeeh@o assumptions, it is
supposed to follow—somehow!—that people are nothimas. As Turing notes,
there is some slippage between “ought” and “witl'this formulation of the
argument. However, once we make the appropriatesadgnts, it is not clear
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that an obvious difference between people andaliggmputers emerges.

Suppose, first, that we focus on the question dthér there are sets of rules that
describe what a person and a machine “will” doverg possible set of
circumstances. If the world is deterministic, thieere are such rules for both
persons and machines (though perhaps it is notlj@ds write down the rules).
If the world is not deterministic, then there acesuich rules for either persons or
machines (since both persons and machines carbfeesto non-deterministic
processes in the production of their behaviorhéitwvay, it is hard to see any
reason for supposing that there is a relevantreéifiee between people and
machines that bears on the description of what wikylo in all possible sets of
circumstances. (Perhaps it might be said that Wigabbjection invites us to
suppose is that, even though the world is not getestic, humans differ from
digital machines precisely because the operatibtisedatter are indeed
deterministic. But, if the world is non-determimsthen there is no reason why
digital machines cannot be programmed to behavedeterministically, by
allowing them to access input from non-determinisatures of the world.)

Suppose, instead, that we focus on the questiarhether there are sets of rules
that describe what a person and a machine “oughddtin every possible set of
circumstances. Whether or not we suppose that ncam&e codified—and quite
apart from the question of which kinds of normsiarquestion—it is hard to see
what grounds there could be for this judgment, othan the question-begging
claim that machines are not the kinds of things sehloehavior could be subject
to norms. (And, in that case, the initial argumieriiadly mis-stated: the claim
ought to be that, whereas there are sets of rugsiescribe what a person ought
to do in every possible set of circumstances, thegeno sets of rules that
describe what machinesightto do in all possible sets of circumstances!)

2.9 Argument from Extra-Sensory Perception

The strangest part of Turing's paper is the fevagraphs on ESP. Perhaps it is
intended to be tongue-in-cheek, though, if itlés fact is poorly signposted by
Turing. Perhaps, instead, Turing was influencethieyapparently scientifically
respectable results of J. B. Rhine. At any ratentathe text at face value, Turing
seems to have thought that there was overwhelnmrgreal evidence for
telepathy (and he was also prepared to take charnee, precognition and
psychokinesis seriously). Moreover, he also seenmsve thought that if the
human participant in the game was telepathic, thennterrogator could exploit
this fact in order to determine the identity of thachine—and, in order to
circumvent this difficulty, Turing proposes thaetbompetitors should be housed
in a “telepathy-proof room.” Leaving aside the gdhmat, as a matter of fact,
there is no current statistical support for telbgator clairvoyance, or
precognition, or telekinesis—it is worth asking wkand of theory of the nature
of telepathy would have appealed to Turing. Afteriehumans can be
telepathic, why shouldn't digital computers be sovall? If the capacity for
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telepathy were a standard feature of any suffityeadvanced system that is able
to carry out human conversation, then there isyqarinciple reason why digital
computers could not be the equals of human bemtss respect as well.
(Perhaps this response assumes that a successhuhmaarticipant in the
imitation game will need to be equipped with seasetc. However, as we noted
above, this assumption is not terribly controvdrgigplausible conversationalist
has to keep up to date with goings-on in the wprld.

After discussing the nine objections mentioned a&hdwring goes on to say that
he has “no very convincing arguments of a posiiaire to support my views.
If I had | should not have taken such pains to pout the fallacies in contrary
views.” (454) Perhaps Turing sells himself a ligleort in this self-assessment.
First of all—as his brief discussion of solipsisrakas clear—it is worth asking
what grounds we have for attributing intelligentteo(ight, mind) to other people.
If it is plausible to suppose that we base ourtattions on behavioral tests or
behavioral criteria, then his claim about the appaie test to apply in the case
of machines seems apt, and his conjecture thaatl@@mputing machines might
pass the test seems like a reasonable—though gerdral—empirical
conjecture. Second, subsequent developments philesophy of mind—and, in
particular, the fashioning of functionalist thesr@&f the mind—have provided a
more secure theoretical environment in which te@lspeculations about the
possibility of thinking machines. If mental states functional states—and if
mental states are capable of realisation in valfigrent kinds of materials—
then there is some reason to think that it is apieoal question whether minds
can be realised in digital computing machines. @irse, this kind of suggestion
is open to challenge; we shall consider some inapbgthilosophical objections
in the later parts of this review.

3. Some Minor Issues Arising

There are a number of much-debated issues thatiarconnection with the
interpretation of various parts of Turing (195Q)dahat we have hitherto
neglected to discuss. What has been said in thtetfio sections of this document
amounts to our interpretation of what Turing hasdg (perhaps bolstered with
what we take to be further relevant considerationtbose cases where Turing's
remarks can be fairly readily improved upon). Bate some of this
interpretation has been contested, it is probalastwnoting where the major
points of controversy have been.

3.1 Interpreting the Imitation Game

Turing (1950) introduces the imitation game by diéstg a game in which the
participants are a man, a woman, and a human agfior. The interrogator is in
a room apart from the other two, and is set thie ¢hsletermining which of the
other two is a man and which is a woman. Both the end the woman are set
the task of trying to convince the interrogatorttimey are the woman. Turing
recommends that the best strategy for the womsemaaswer all questions
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truthfully; of course, the best strategy for thennmall require some lying. The
participants in this game also use teletypewrgezdmmunicate with one
another—to avoid clues that might be offered byetohvoice, etc. Turing then
says: “We now ask the question, ‘What will happdrewa machine takes the
part of A in this game?’ Will the interrogator deeiwrongly as often when the
game is played like this as he does when the gamlayed between a man and a
woman?” (434).

Now, of course, it ipossibleto interpret Turing as here intending to say wieat
seems literally to say, namely, that the new gasrane in which the computer
must pretend to be a woman, and the other partitipahe game is a woman.
(See, for example, Genova (1994), and Traiger (RP@Md it is alsgpossibleto
interpret Turing as intending to say that the namg is one in which the
computer must pretend to be a woman, and the pHrécipant in the game is a
man who must also pretend to be a woman. Howesetopeland (2000),
Piccinini (2000), and Moor (2001) convincingly aegthe rest of Turing's article,
and material in other articles that Turing wroteuaund the same time, very
strongly support the claim that Turing actuallyeimied the standard
interpretation that we gave above, viz. that themater is to pretend to be a
human being, and the other participant in the gsnachuman being of
unspecified gender. Moreover, as Moor (2001) argilese is no reason to think
that one would get a better test if the computestrptetend to be a woman and
the other participant in the game is a man pretenth be a woman (and, indeed,
there is some reason to think that one would getrae test). Perhaps it would
make no difference to the effectiveness of theitése computer must pretend to
be a woman, and the other participant is a womay ifzore than it would make
a difference if the computer must pretend to ba@ountant and the other
participant is an accountant); however, this cagrsition is simply insufficient to
outweigh the strong textual evidence that supgbdsstandard interpretation of
the imitation game that we gave at the beginningusfdiscussion of Turing
(1950).

3.2 Turing's Predictions
As we noted earlier, Turing (1950) makes the cldnat:

| believe that in about fifty years' time it wilelpossible to
programme computers, with a storage capacity ofiab@, to make
them play the imitation game so well that an averaterrogator will
not have more than 70 percent chance of makingghe
identification after five minutes of questioning. I believe that at the
end of the century the use of words and generalagdd opinion will
have altered so much that one will be able to spéakachines
thinking without expecting to be contradicted.

Most commentators contend that this claim has keewn to be mistaken: in the
year 2000no-onewas able to program computers to make them pky th
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imitation game so well that an average interroghsm no more than a 70%
chance of making the correct identification aftee fminutes of questioning.
Copeland (2000) argues that this contention i®asly mistaken: “about fifty
years” is by no means “exactly fifty years,” andeains open that we may soon
be able to do the required programming. Agains thishould be noted that
Turing (1950) goes on immediately to refer to hbwmgs will be “at the end of
the century,” which suggests that not too muchlaread into the qualifying
“about.” However, as Copeland (2000) points owtré¢hare other more cautious
predictions that Turing makes elsewhere (e.qg.,itvabuld be “at least 100
years” before a machine was able to pass an uictestwversion of his test); and
there are other predictions that are made in T 19§0) that seem to have been
vindicated. In particular, it is plausible to clathat, in the year 2000, educated
opinion had altered to the extent that, in manyrigus, one could speak of the
possibility of machines' thinking—and of machinlearning—without expecting
to be contradicted. As Moor (2001) points out, “imae intelligence” is not the
oxymoron that it might have been taken to be whenng first started thinking
about these matters.

3.3 A Useful Distinction

There are two different theoretical claims thatrametogether in many
discussions of The Turing Test that can profitdi#yseparated. One claim holds
that the general scheme that is described in Tsringtation Game provides a
good test for the presence of intelligence. (If sdnng can pass itself off as a
person under sufficiently demanding test conditidinen we have very good
reason to suppose that that thing is intelligefdther claim holds that an
appropriately programmed computer could pass the &f test that is described
in the first claim. We might call the first clainThe Turing Test Claim” and the
second claim “The Thinking Machine Claim”. Someaeadtijons to the claims
made in Turing (1950) are objections to the Thigkiachine Claim, but not
objections to the Turing Test Claim. (Consider,dgample, the argument of
Searle (1982), which we discuss further in SedigrHowever, other objections
are objections to the Turing Test Claim. Until wet tp Section 6, we shall be
confining our attention to discussions of the Tgrirest Claim.

_|4_. Atssessment of the Current Standing of The Turing
es

Given the initial distinction that we made betwelgifierent ways in which the
expression The Turing Test gets interpreted irlittture, it is probably best to
approach the question of the assessment of thentwgtanding of The Turing

Test by dividing cases. True enough, we think thate is a correct interpretation
of exactly what test it is that is proposed by mgr{1950); but a complete
discussion of the current standing of The TuringtBhould pay at least some
attention to the current standing of other tesas flave been mistakenly supposed
to be proposed by Turing (1950).

file://[C\DOCUME~1\ai\LOCALS~1\Temp\AJLHWY X1.ht 2010/12/0.



Crp. 18 u3 35

There are a number of main ideas to be investig&iest, there is the suggestion
that The Turing Test provides logically necessany sufficient conditions for

the attribution of intelligence. Second, therehis suggestion that The Turing
Test provides logically sufficient—but not logigathecessary—conditions for
the attribution of intelligence. Third, there i®thuggestion that The Turing Test
provides “criteria”—defeasible sufficient condit®n-for the attribution of
intelligence. Fourth—and perhaps not importantitidct from the previous
claim—there is the suggestion that The Turing pesvides (more or less
strong) probabilistic support for the attributiohimtelligence. We shall consider
each of these suggestions in turn.

4.1 (Logically) Necessary and Sufficient Conditions

It is doubtful whether there are very many examplgseople who have
explicitly claimed that The Turing Test is meanptovide conditions that are
both logically necessary and logically sufficieat the attribution of intelligence.
(Perhaps Block (1981) is one such case.) Howeweresof the objections that
have been proposed against The Turing Test onlyersakse under the
assumption that The Turing Test does indeed prdeigieally necessary and
logically sufficient conditions for the attributiaf intelligence; and many more
of the objections that have been proposed agahestTTiring Test only make
sense under the assumption that The Turing Tesida® necessary and
sufficient conditions for the attribution of intgjence, where the modality in
guestion is weaker than the strictly logical, engmnic or causal.

Consider, for example, those people who have clditihhat The Turing Test is
chauvinistic; and, in particular, those people whge claimed that it is surely
logically possible for there to be something thadgesses considerable
intelligence, and yet that is not able to pass Timeng Test. (Examples:
Intelligent creatures might fail to pass The Turirest because they do not share
our way of life; intelligent creatures might fad pass The Turing Test because
they refuse to engage in games of pretence; igégiticreatures might fail to pass
The Turing Test because the pragmatic conventlutsgovern the languages
that they speak are so very different from the praiic conventions that govern
human languages. Etc.) None of this can constiiofections to The Turing Test
unless The Turing Test delivemecessarygonditions for the attribution of
intelligence.

French (1990) offers ingenious arguments thatregended to show that “the
Turing Test provides a guarantee not of intelligermut of culturally-oriented
intelligence.” But, of course, anything that hafwmally-oriented intelligencéas
intelligence; so French's objections cannot berta&ée directed towards the
idea that The Turing Test provides sufficient ctiondss for the attribution of
intelligence. Rather—as we shall see later—Frenppases that The Turing
Test establishes sufficient conditions that no nrechvill ever satisfy. That is, in
French's view, what is wrong with The Turing Testhat it establishes utterly
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uninteresting sufficient conditions for the attrilon of intelligence.
4.2 Logically Sufficient Conditions

There are many philosophers who have supposed tigaturing Test is intended
to provide logically sufficient conditions for tlatribution of intelligence. That
is, there are many philosophers who have suppbsedhe Turing Test claims
that it is logically impossible for something thatks intelligence to pass The
Turing Test. (Often, this supposition goes withirgerpretation according to
which passing The Turing Test requires rather gelgL, producing behavior that
Is indistinguishable from human behavior over atretifetime.)

There are well-known arguments against the claam plassing The Turing
Test—or any other purely behavioral test—providmgdally sufficient
conditions for the attribution of intelligencéhestandard objection to this kind
of analysis of intelligence (mind, thought) is tldbeing whose behavior was
produced by “brute force” methods ought not to camintelligent (as
possessing a mind, as having thoughts).

Consider, for example, Ned BloclBsockhead Blockhead is a creature that looks
just like a human being, but that is controlledad{game-of-life look-up tree,”

l.e. by a tree that contains a programmed respongyery discriminable input

at each stage in the creature's life. If we agnaeBlockhead is logically

possible, and if we agree that Blockhead is nalligent (does not have a mind,
does not think), then Blockhead is a counterexarptbe claim that the Turing
Test provides a logically sufficient condition fibwe ascription of intelligence.
After all, Blockhead could be programmed with alkag tree that produces
responses identical with the ones @ would give over the entire course of
your life (given the same inputs).

There are perhaps only two ways in which someone aldims that The Turing
Test offers logically sufficient conditions for tladtribution of intelligence can
respond to Block's argument. First, it could beie@nhat Blockhead is a logical
possibility; second, it could be claimed that Bloekd would be intelligent (have
a mind, think).

In order to deny that Blockhead is a logical pagigibit seems that what needs
to be denied is the commonly accepted link betwmeceivability and logical
possibility: it certainly seems that Blockheadanceivableand so, if (properly
circumscribed) conceivability is sufficient for llegl possibility, then it seems
that we have good reason to accept that Blocklseeadagical possibility. Since it
would take us too far away from our present coreésrexplore this issue
properly, we merely note that it remains a contrena question whether
(properly circumscribed) conceivability is suffiniefor logical possibility. (For
further discussion of this issue, see Crooke (2002)

The question of whether Blockhead is intelligerggla mind, thinks) may seem
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straightforward, but—despite Block's confident asse that Blockhead “has all
of the intelligence of a toaster’—it is not complgtobvious that we should deny
that Blockhead is intelligent. True enough, Blockthés a particularly inefficient
processor of information; but it is at least a ssor of information, and that—in
combination with the behavior that is produced assalt of the processing of
information—might well be taken to be sufficienbgnds for the attribution of
somelevel of intelligence to Blockhead.

4.3 Criteria

In his Philosophical InvestigationaVittgenstein famously writes: “An ‘inner
process’ stands in need of outward criteria” (58Xactly what Wittgenstein
meant by this remark is unclear, but one way incWwhi might be interpreted is
as follows: in order to be justified in ascribingraental state” to some entity,
there must be some true claims about the obserbablavior of that entity that,
(perhaps) together with other true claims aboutehéty (not themselves
couched in “mentalistic” vocabulary), entail thiaé tentity has the mental state in
guestion. If no true claims about the observabletsi®r of the entity can play
any role in the justification of the ascriptiontbé mental state in question to the
entity, then there are no grounds for attributimat kind of mental state to the
entity.

The claim that, in order to be justified in asandpia mental state to an entity,
there must be some true claims about the obserbablavior of that entity that
alone—i.e. without the addition of any other trleiras about that entity—entail
that the entity has the mental state in quest®oa,piece of philosophical
behaviorism. It may be—for all that we are ablatgue—that Wittgenstein was
a philosophical behaviorist; it may be—for all thng are able to argue—that
Turing was one, too. However, if we go by the letiethe account given in the
previous paragraph, then all that need follow fitben claim that the Turing Test
is criterial for the ascription of intelligence @ilnght, mind) is that, when other
true claims (not themselves couched in terms oftafistic vocabulary) are
conjoined with the claim that an entity has padkedluring Test, it then follows
that the entity in question has intelligence (thaugind).

(Note that the parenthetical qualification that &klitional true claims not be
couched in terms of mentalistic vocabulary is aymg way in which one might
try to avoid the threat of trivialization. The ddtlty is that the addition of the
true claim that an entity has a mind will alwayeguce a set of claims that
entails that that entity has a mind, no matter vatla¢r claims belong to the set!)

To see how the claim that the Turing Test is mecelkgrial for the ascription of
intelligence differs from the logical behaviorigaien that the Turing Test
provides logically sufficient conditions for thecaiption of intelligence, it
suffices to consider the question of whether riasicallypossible for there to be
a “hand simulation” of a Turing Test program. Mgmsople have supposed that
there is good reason to deny that Blockhead isnaaor physical) possibility.
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For example, iMhe Physics of Immortalityrrank Tipler provides the following
argument in defence of the claim that it is phylsyaanpossible to “hand
simulate” a Turing-Test-passing program:

If my earlier estimate that the human brain carecasimuch as 18

bits is correct, then since an average book cooestd ® bits ... it
would require more than 100 million books to cdde human brain.

It would take at least thirty five-story main unisgy libraries to hold
this many books. We know from experience that weaixess any
memory in our brain in about 100 seconds, so a kandlation of a
Turing Test-passing program would require a hun&ngto be able
to take off the shelf, glance through, and retorthe shelf all of these
100 million books in 100 seconds. If each book Weigbout a pound
(0.5 kilograms), and on the average the book mownesyard (one
meter) in the process of taking it off the sheld aaturning it, then in
100 seconds the energy consumed in just movinbdbgs is 3 x

1019joules; the rate of energy consumption is 3 3(11rﬁegawatts.
Since a human uses energy at a normal rate of 4@8,whe power

required is the bodily power of 3 x ¥ohuman beings, about a
million times the current population of the enath. A typical large
nuclear power plant has a power output of 1,000awegfs, so a hand
simulation of the human program requires a powgpudtequal to

that of 300 million large nuclear power plants.|Asid, a man can no
more hand-simulate a Turing Test-passing progran ke can jump
to the Moon. In fact, it is far more difficult. (30

While there might be ways in which the details gfl@r's argument could be
improved, the general point seems clearly righd:kimd of combinatorial
explosion that is required for a look-up tree fdneman being is ruled out by the
laws and boundary conditions that govern the operaiof the physical world.
But, if this is right, then, while it may be trueat Blockhead is bgical
possibility, it follows that Blockhead is notn@micor physicalpossibility. And
then it seems natural to hold that The Turing Bests indeed provideomically
sufficient conditions for the attribution of intgjence: given everything else that
we already know—or, at any rate, take ourselvdsitawv—about the universe in
which we live, we would be fully justified in conading that anything that
succeeds in passing The Turing Test is, indeeel]iggnt (possessed of a mind,
and so forth).

There are ways in which the argument in the pressmaragraph might be
resisted. At the very least, it is worth notingtttieere is a serious gap in the
argument that we have just rehearsed. Even if weua out “hand simulation”

of intelligence, it does not follow that we havéediout all other kinds of mere
simulation of intelligence. Perhaps—for all thasteeen argued so far—there are
nomically possible ways of producing mere simulagiof intelligence. But, if
that's right, then passing The Turing Test needaao much as criterial for the
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possession of intelligence: it need not be thatmieverything else that we
already know—or, at any rate, take ourselves tmkrabout the universe in
which we live, we would be fully justified in conading that anything that
succeeds in passing The Turing Test is, indeeelligegnt (possessed of a mind,
and so forth).

(Perhaps it is worth noting that we cannot see Thipler arrived at his figure of 3

X 1019joules in the calculation that he provides. Makivitat seem to us to be

plausible estimates, we get a figure of aroundlB])?jouIes. Even on this
revised figure, the argument that Tipler is runnstiff goes through—and it may

very well be that the larger figure that he quaias be justified. It is a shame that
the further details for his calculation are notyided in his text.)

4.4 Probabilistic Support

When we look at the initial formulation that Turipgovides of his test, it is clear
that he thought that the passing of the test wptigide probabilistic support for
the hypothesis of intelligence. There are at leastdifferent points to make
here. First, th@redictionthat Turing makes is itself probabilistic: Turipgedicts
that, in about fifty years from the time of his ting, it will be possible to
programme digital computers to make them play hiéation game so well that
an average interrogator will have no more tharvarsy per cent chance of
making the right identification after five minutesquestioning. Second, the
probabilistic nature of Turing's prediction provédgood reason to think that the
testthat Turing proposes is itself of a probabilistature: a given level of success
in the imitation game produces—or, at any rateukhproduce—a specifiable
level of increase in confidence that the partictpamuestion is intelligent (has
thoughts, is possessed of a mind). Since Turingrdbeell us how he supposes
that levels of success in the imitation game cateslith increases in confidence
that the participant in question is intelligenem is a sense in which The Turing
Test is greatly underspecified. Relevant variablearly include: the length of
the period of time over which the questioning ia §ame takes place (or, at any
rate, the “amount” of questioning that takes plati® skills and expertise of the
interrogator (this bears, for example, on the “d&pind “difficulty” of the
guestioning that takes place); the skills and eigeepf the third player in the
game; and the number of independent sessions gitine that are run
(particularly when the other participants in thengadiffer from one run to the
next). Clearly, a machine that is very successfuhany different runs of the
game that last for quite extended periods of time that involve highly skilled
participants in the other roles has a much stroolgem to intelligence than a
machine that has been successful in a single, slmodf the game with highly
inexpert participants. That a machine has succemdaake short run of the game
against inexpert opponents might provide some reémancrease in confidence
that the machine in question is intelligent: busitlear that results on subsequent
runs of the game could quickly overturn this iditrecrease in confidence. That a
machine has done much better than chance over loagyuns of the imitation
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game against a variety of skilled participants lyupeovides much stronger
evidence that the machine is intelligent. (Giveowegh evidence of this kind, it
seems that one could be quite confident indeedhleainachine is intelligent,
while still—of course—recognizing that one's judgrneould be overturned by
further evidence, such as a series of short rumdioh it does much worse than
chance against participants who use the samegptrater and over to expose the
machine as a machine.)

The probabilistic nature of The Turing Test is ofteverlooked. True enough,
Moor (1976, 2001)—along with various other commeata—has noted that The
Turing Test is “inductive,” i.e. that “The Turinge$t” provides no more than
defeasible evidence of intelligence. However, dne thing to say that success in
“a rigorous Turing test” provides no more than dsfble evidence of
intelligence; it is quite another to note the ptubstic features to which we have
drawn attention in the preceding paragraph. Consideexample, Moor's
observation (Moor 2001:83) that “... inductive evidergathered in a Turing test
can be outweighed by new evidence. ... If new evidesiows that a machine
passed the Turing Test by remote control run byradn behind the scenes, then
reassessment is called for.” This—and other sinpié@sages—seems to us to
suggest that Moor supposes that a “rigorous Tussg is a one-off event in
which the machine either succeeds or fails. Bt ititierpretation of The Turing
Test is vulnerable to the kind of objection loddpydBringsjord (1994): even on a
moderately long single run with relatively expeaticipants, it may not be all
that unlikely that an unintelligent machine serg@itdusly succeeds in the
imitation game. In our view, given enough suffidlgriong runs with different
sufficiently expert participants, the likelihood sgérendipitous success can be
made as small as one wishes. Thus, while Bring'sjéadgument from
serendipity” has force against some versions of Tiimeng Test, it has no force
against the most plausible interpretation of tis¢ tleat Turing actually proposed.

It is worth noting that it is quite easy to constrmore sophisticated versions of
“The Imitation Game” that yield more fine-grainddtsstical data. For example,
rather than getting the judges to issue Yes/Noigerdbout both of the
participants in the game, one could get the judggsovide probabilistic
answers. (“I give a 75% probability to the claimatl is the machine, and only
25% probability to the claim that B is the machip@his point is important
when one comes to consider criticisms of the “mettagy” implicit in “The
Turing Test”.

5. Alternative Tests

Some of the literature about The Turing Test isceoned with questions about
the framing of a test that can provide a suitabiielg to future research in the
area of Artificial Intelligence. The idea here ey simple. Suppose that we have
the ambition to produce an artificially intelligesntity. What tests should we
take as setting the goals that putatively intefiigartificial systems should
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achieve? Should we suppose that The Turing Teside® an appropriate goal
for research in this field? In assessing theseqwalg, there are two different
guestions that need to be borne in mind. Firstetigethe question whether it is a
useful goal for Al research to aim to make a maelimat can pass the given test
(administered over the specified length of timehatspecified degree of
success). Second, there is the question of the@ppate conclusion to draw
about the mental capacities of a machine that d@ewmge to pass the test
(administered over the specified length of timehatspecified degree of
success).

Opinion on these questions is deeply divided. Spewple suppose that The
Turing Test does not provide a useful goal for aesle in Al because it is far too
difficult to produce a system that can pass the @iher people suppose that The
Turing Test does not provide a useful goal for aese in Al because it sets a
very narrow target (and thus sets unnecessaryatésts on the kind of research
that gets done). Some people think that The TuFegt provides an entirely
appropriate goal for research in Al; while otheople think that there is a sense
in which The Turing Test is not really demandingegh, and who suppose that
The Turing Test needs to be extended in variouswagrder to provide an
appropriate goal for Al. We shall consider somaaspntatives of each of these
positions in turn.

5.1 The Turing Test is Too Hard

Some people have claimed that The Turing Test diogstinan appropriate goal
for current research in Al because we are plaialfas away from attaining this
goal. Amongst these people there are some whod@we on to offer reasons for
thinking that it is doubtful that we shall everdige to create a machine that can
pass The Turing Test—or, at any rate, that it isdiwl that we shall be able to
do this at any time in the foreseeable future. ®estthe most interesting
arguments of this kind are due to French (1990angtrate, these are the
arguments that we shall go on to consider.

According to French, The Turing Test is “virtuallgeless” as a real test of
intelligence, because nothing without a “human sgbdive substrate” could
pass the test, and yet the development of ancatifhuman cognitive substrate”
Is almost impossibly difficult. At the very leasiiere are straightforward sets of
guestions that reveal “low-level cognitive struetUand that—in French's
view—are almost certain to be successful in sepaydétuman beings from
machines.

First, if interrogators are allowed to draw on thsults of research into, say,
associative primingthen there is data that will very plausibly sep@human
beings from machines. For example, there is rebdhat shows that, if humans
are presented with series of strings of lettelsy tiequire less time to recognize
that a string is a word (in a language that theaakpif it is preceded by a related
word (in the language that they speak), rather byaan unrelated word (in the
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language that they speak) or a string of lettemsignot a word (in the language
that they speak). Provided that the interrogatsrdtxurate data about average
recognition times for subjects who speak the laggua question, the
interrogator can distinguish between the machirethe@ human simply by
looking at recognition times for appropriate sepéstrings of letters. Or so says
French. It isn't clear to us that this is righttekfall, the design of The Turing
Test makes it hard to see how the interrogatorgetlreliable information about
response times to series of strings of symbols.plet of putting the computer
in a separate room and requiring communicatiorelgtytpe was precisely to rule
out certain irrelevant ways of identifying the caugr. If these requirements
don't already rule out identification of the comgruby the application of tests of
associative priming, then the requirements cansbeealtered to bring it about
that this is the case. (Perhaps it is also wortimgdhat administration of the
kind of test that French imagines is not ordinaygversation; nor is it something
that one would expect that any but a few expeeriogators would happen upon.
So, even if the circumstances of The Turing Testakorule out the kind of
procedure that French here envisages, it is nat that The Turing Test will be
impossibly hard for machines to pass.)

Second, at a slightly higher cognitive level, thare certain kinds of “ratings
games” that French supposes will be very reliaildergninators between humans
and machines. For instance, the “Neologism Rats@se’—which asks
participants to rank made-up words on their appatgness as names for given
kinds of entities—and the “Category Rating Game”—ehlasks participants to
rate things of one category as things of anothegomy—are both, according to
French, likely to prove highly reliable in discrinaiting between humans and
machines. For, in the first case, the ratings ltvaans make depend upon large
numbers of culturally acquired associations (whicekould be well-nigh
impossible to identify and describe, and hence Wwitizvould (arguably) be well-
nigh impossible to program into a computer). Amdthie second case, the ratings
that people actually make are highly dependent ygaoticular social and cultural
settings (and upon the particular ways in which aaife is experienced). To
take French's examples, there would be widesprgaaent amongst
competent English speakers in the technologicalyetbped Western world that
“Flugblogs” is not an appropriate name for a braaktereal, while “Flugly” is

an appropriate name for a child's teddy bear. Aedet would also be widespread
agreement amongst competent speakers of Englitie ideveloped world that
pens rate higher as weapons than grand pianoagatbeelbarrows. Again, there
are questions that can be raised about Frenchisharg here. It is not clear to us
that the data upon which the ratings games redg ieliable as French would
have us suppose. (At least one of us thinks thagh# would be an entirely
inappropriate name for a child's teddy bear, aaesg that is due to the similarity
between the made-up word “Flugly” and the word “lughat had some
currency in the primarily undergraduate Universitjlege that we both attended.
At least one of us also thinks that young childreruld very likely be delighted

to eat a cereal called “Flugblogs,” and that a gaslver to the question about
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ratings pens and grand pianos is that it all depeipdn the pens and grand
pianos in question. What if the grand piano haseld®What if the opponent has
a sword or a sub-machine gun? It isn't obviousdhatfusal to play this kind of
ratings game would necessarily be a give-awaydhatis a machine.) Moreover,
even if the data is reliable, it is not obvioustthay but a select group of
interrogators will hit upon this kind of strategy ttrying to unmask the machine;
nor is it obvious that it is impossibly hard to loua machine that is able to
perform in the way in which typical humans do oes# kinds of tests. In
particular, if—as Turing assumes—it is possiblentake learning machines that
can be “trained up” to learn how to do various kitd tasks, then it is quite
unclear why these machines couldn't acquire juessime kinds of “subcognitive
competencies” that human children acquire when #reytrained up” in the use
of language.

There are other reasons that have been givenifanly that The Turing Test is
too hard (and, for this reason, inappropriate ttirgpgoals for current research
into artificial intelligence). In general, the idesathat there may well be features
of human cognition that are particularly hard im@iate, but that are not in any
sense essential for intelligence (or thought, @spesion of a mind). The problem
here is not merely that The Turing Test really dess$ forhumanintelligence;
rather, the problem here is the fact—if indeed & fact—that there are quite
inessential features of human intelligence thaeateaordinarily difficult to
replicate in a machine. If this complaint is jusiik—if, indeed, there are features
of human intelligence that are extraordinarily idifft to replicate in machines,
andthat could and would be reliably used to unmaskimees in runs of The
Turing Test—then there is reason to worry abouidka that The Turing Test
sets an appropriate direction for research inialfintelligence. However, as
our discussion of French shows, there may be refasaaution in supposing
that the kinds of considerations discussed in thegnt section show that we are
already in a position to say that The Turing Testdindeed set inappropriate
goals for research in artificial intelligence.

5.2 The Turing Test is Too Narrow

There are authors who have suggested that Thedgl'igst does not set a
sufficiently broad goal for research in the areantificial intelligence. Amongst
these authors, there are many who suppose thatdrmeg Test is too easy. (We
go on to consider some of these authors in theswbésection.) But there are
also some authors who have supposed that, eviea gfdal that is set by The
Turing Test is very demanding indeed, it is nonlegetoo restrictive.

Objection to the notion that the Turing Test pr@ad logically sufficient
condition for intelligence can be adapted to thal @b showing that the Turing
Test is too restrictive. Consider, for example, @Genson (1964). Gunderson has
two major complaints to make against The Turingt.Tiesst, he thinks that
success in Turing's Imitation Game might come éasons other than the
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possession of intelligence. But, second, he thih&ssuccess in the Imitation
Game would be but one example of the kinds of thih@t intelligent beings can
do and—hence—in itself could not be taken as abtdiindicator of intelligence.
By way of analogy, Gunderson offers the case ai@aivm cleaner salesman who
claims that his product is “all-purpose” when, atf, all it does is to suck up

dust. According to Gunderson, Turing is in the samstion as the vacuum
cleaner salesmanhhe is prepared to say that a machine is inteltigearely on

the basis of its success in the Imitation Game. awisall purpose” entails the
ability to do a range of things, so, too, “thinKirentails the possession of a range
of abilities (beyond the mere ability to succeethia Imitation Game).

There is an obvious reply to the argument that axethere attributed to
Gunderson, viz. that a machine that is capableiafess in the Imitation Game is
capable of doing a large range of different kinflhangs. In order to carry out a
conversation, one needs to have many differentskaicdognitive skills, each of
which is capable of application in other areas.rfram the obvious general
cognitive competencies—memory, perception, etc.+etlee many particular
competencies—rudimentary arithmetic abilities, ustinding of the rules of
games, rudimentary understanding of national pslitetc.—which are tested in
the course of repeated runs of the Imitation Gdme.inconceivable that that
there be a machine that is startlingly good atiptayhe Imitation Game, and yet
unable to do well adny other tasks that might be assigned to it; ansl éiqually
inconceivable that there is a machine that islstgly good at the Imitation
Game and yet that does not have a wide range gbetmmcies that can be
displayed in a range of quite disparate areash&e@xtent that Gunderson
considers this line of reply, all that he sayset there is no reason to think that a
machine that can succeed in the Imitation Gamsthave more than a narrow
range of abilities; we think that there is no reagbbelieve that this reply should
be taken seriously.

More recently, Erion (2001) has defended a positian has some affinity to that
of Gunderson. According to Erion, machines mightdagpable of outperforming
human beings in limited tasks in specific environtsg[and yet] still be unable
to act skillfully in the diverse range of situatstihat a person with common
sense can” (36). On one way of understanding tniendhat Erion makes, he too
believes that The Turing Test only identifies oneagst a range of independent
competencies that are possessed by intelligent mio@iags, and it is for this
reason that he proposes a more comprehensive Szart€est” that “involves a
more careful examination of a creature's langugagel] also tests the creature's
ability to solve problems in a wide variety of ey@ay circumstances” (37). In
our view, at least when The Turing Test is properigerstood, it is clear that
anything that passes The Turing Test must havaliligy to solve problems in a
wide variety of everyday circumstances (becausantieerogators will use their
guestions to probe these—and other—kinds of aslith those who play the
Imitation Game).
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5.3 The Turing Test is Too Easy

There are authors who have suggested that Theditiest should be replaced
with a more demanding test of one kind or anothés.not at all clear that any of
these tests actually proposes a better goal fearebk in Al than is set by The
Turing Test. However, in this section, we shall atbéempt to defend that claim;
rather, we shall simply describe some of the furtasts that have been proposed,
and make occasional comments upon them. (One pneliynpoint upon which
we wish to insist is that Turing's Imitation Gamasadevised against the
background of the limitations imposed by then aofrtechnology. It is, of
course, not essential to the game that tele-tesitee be used to prevent direct
access to information about the sex or genus dicgzants in the game. We shall
not advert to these relatively mundane kinds osaerations in what follows.)

5.3.1 The Total Turing Test

Harnad (1989, 1991) claims that a better test Tr@nTuring Test will be one
that requires responses to all of our inputs, atdmerely to text-formatted
linguistic inputs. That is, according to Harnad Hppropriate goal for research
in Al has to be to construct a robot with sometHikg human sensorimotor
capabilities. Harnad also considers the sugge#t@int might be an appropriate
goal for Al to aim for “neuromolecular indistinghisbility,” but rejects this
suggestion on the grounds that once we know hawetke a robot that can pass
his Total Turing Test, there will be no problemgatmind-modeling that
remain unsolved. It is an interesting question Wweethe test that Harnad
proposes sets a more appropriate goal for Al reke&r particular, it seems
worth noting that it is not clear that there cobéda system that was able to pass
The Turing Test and yet that was not able to passTiotal Turing Test. Since
Harnad himself seems to think that it is quite lijieat “full robotic capacities
[are] ... necessary to generate ... successful lingystformance,” it is unclear
why there is reason to replace The Turing Test highextended test. (This point
against Harnad can be found in Hauser (1993:22d) eésewhere.)

5.3.2 The Lovelace Test

Bringsjord et al. (2001) propose that a more satisky aim for Al is provided

by a certain kind of meta-test that they call tlowélace Test. They say that an
artificial agentA, designed by human H, passes the Lovelace Tdshjoase
three conditions are jointly satisfied: (1) theafanl agentA produces outpud;

(2) A's outputtingO is not the result of a fluke hardware error, laiher the

result of processes thatcan repeat; and (3)—or someone who knows whidt
knows and who had's resources—cannot explain héwroducedO by appeal

to A's architecture, knowledge-base and core functidgainst this proposal, it
seems worth noting that there are questions taised about the interpretation
of the third condition. If a computer program iad¢poand complex, then no human
agent can explain ioompletedetail how the output was produced. (Why did the
computer output 3.16 rather than 3.177?) But if veeadlowed to give a highly
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schematic explanation—the computer took the ingidtsome internal
processing and then produced an answer—then itssteahit will turn out to be
very hard to support the claim that human agergs év anything genuinely
creative. (After all, we too take external inpugrform internal processing, and
produce outputs.) What is missing from the accohiit we are considering is
any suggestion about the appropriatesl of explanation that is to be provided. It
IS quite unclear why we should suppose that tregerelevant difference
between people and machines at any level of expptemdout, if that's right, then
the test in question is trivial. (One might alsorkyahat the proposed test rules
out by fiatthe possibility that creativity can be best achaby using genuine
randomisingdevices.)

5.3.3 The Truly Total Turing Test

Schweizer (1998) claims that a better test thanTitreng Test will advert to the
evolutionary history of the subjects of the teshaif we attribute intelligence to
human beings, we rely on an extensive historicadnae of the intellectual
achievements of human beings. On the basis ohtsiierical record, we are able
to claim that human beings are intelligent; andcae rely upon this claim when
we attribute intelligence to individual human besran the basis of their
behavior. According to Schweizer, if we are toibtite intelligence to machines,
we need to be able to advert to a comparable faatoecord of cognitive
achievements. So, it will only be when machinesehdaveloped languages,
written scientific treatises, composed symphornmegnted games, and the like,
that we shall be in a position to attribute inggince to individual machines on
the basis of their behavior. Of course, we cahustg The Turing Test to
determine whether an individual machine is intelhig but our answer to the
guestion won't depend merely upon whether or retiiachine is successful in
The Turing Test; there is the further “evolutiorfacgndition that also must be
satisfied. Against Schweizer, it seems worth notivj it is not at all clear that
our reason for granting intelligence to other husnan the basis of their behavior
Is that we have prior knowledge of the collectiogmitive achievements of
human beings.

5.4 Should the Turing Test be Considered Harmful?

Perhaps the best known attack on the suggestiof fleaTuring Test provides an
appropriate research goal for Al is due to HayeksFord (1995). Among the
controversial claims that Hayes and Ford makegthes at least the following:

a. Turing suggesed the imitation game as a defgu#d for program of
research.

b. Turing intended The Turing Test to be a gendsrrigher than a species
test.

c. The task of trying to make a machine that is essful in The Turing Test
Is so extremely difficult that no one could serigusdopt the creation of
such a machine as a research goal.
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d. The Turing Test suffers from the basic desigw filat it sets out to
confirm a “null hypothesis”, viz. that there is difference in behavior
between certain machines and humans.

e. No null effect experiment can provide an adeqaaterion for intelligence,
since the question can always arise that the judglesot look hard enough
(and did not raise the right kinds of questions)t, i this question is left
open, then there is no stable endpoint of enquiry.

f. Null effect experiments cannot measure anythirtge Turing Test can only
test for complete success. (“A man who failed nséeminine in 10% of
what he said would almost always fail the Imitatgame.”)

g. The Turing Test is really a test of the abilifyttee human species to
discriminate its members from human imposters. € fknder test ... is a
test of making a mechanical transvestite.”)

h. The Turing Test is circular: what it fails to det cannot be “intelligence”
or‘humanity”, since many humans would fail The TgyiTest. Indeed,
“since one of the players must be judged to be éhima, half the human
population would fail the species test”.

I. The perspective of The Turing Test is arrogamt parochial: it mistakenly
assumes that we can understand human cognitionuwtitinst obtaining a
firm grasp of the basic principles of cognition.

J. The Turing Test does not admit of weaker, diffé¢r@r even stronger forms
of intelligence than those deemed human.

Some of these claims seem straightforwardly in@bri@onsider (h), for
example. In what sense can it be claimed that 50f#techuman population
would fail “the species test”? If “the species testjuires the interrogator to
decide which of two people is a machine, why shaube thought that the
verdict of the interrogator has any consequenaethéassessment of the
intelligence of the person who is judged to be almree? (Remember, too, that
one of the conditions for “the species test’—as driginally described by Hayes
and Ford—is that one of the contestasts machine. While the machine can
“demonstrate” its intelligence by winning the intiten game, a person cannot
“demonstrate” their lack of intelligence by failing win.)

It seems wrong to say that The Turing Test is defedecause it is a “null effect
experiment”. True enough, there is a sense in whieh Turing Test does look
for a “null result”: if ordinary judges in the spied circumstances fail to
identify the machine (at a given level of succe$gn there is a given likelihood
that the machine is intelligent. But the pointmsisting on “ordinary judges” in
the specified circumstances is precisely to rulemelevant ways of identifying
the machine (i.e. ways of identifying the machinat tare not relevant to the
guestion whether it is intelligent). There mightdlekinds of irrelevant
differences between a given kind of machine andradn being—not all of them
rendered undetectable by the experimental setatprilring describes—but The
Turing Test will remain a good test provided thas iable to ignore these
irrelevant differences.
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It also seems doubtful that it is a serious faildig he Turing Test that it can

only test for “complete success”. On the one h#&raman has a one in ten
chance of producing a claim that is plainly not ii@ime, then we can compute the
chance that he will be discovered in a game in lwhig answers N questions—
and, if N is sufficiently small, then it won't tuout that “he would almost always
fail to win”. On the other hand, as we noted ate¢hd of Section 4.4 above, if
one were worried about the “YES/NO” nature of “Thaing Test”, then one
could always get the judges to produce probatligtrdicts instead. This change
preserves the character of The Turing Test, buidsitvscope for greater
statistical sophistication.

While there are (many) other criticisms that cammaele of the claims defended
by Hayes and Ford (1995), it should be acknowledbatithey are right to worry
about the suggestion that The Turing Test provideslefining goal for research
in Al. There are various reasons why one shoultbaine to accept the
proposition that the one central ambition of Aleash is to produce articificial
people. However it is worth pointing out that thex@o reason to think that
Turing supposed that The Turing Test defined tekel fof Al research (and there
is not much evidence that any other serious thskare thought so either).
Turing himself was well aware that there might ba4numan forms of
intelligence—cf. (j) above. However, all of thigwains consistent with the
suggestion that it is quite appropriate to suppbaeThe Turing Test setse

long term goal for Al research: one thing that wiglmhwell aim to dceventually
is to produce artificial people. If—as Hayes anddrdaim—that task is almost
impossibly difficult, then there is no harm in sopmg that the goal is merely an
ambitgoal to which few resources should be committed we might still have
good reason to allow that it ésgoal.

6. The Chinese Room

There are many different objections to The Turimgtlwhich have surfaced in
the literature during the past fifty years, but efhwe have not yet discussed. We
cannot hope to canvass all of these objections kEneever, there is one
argument—Searle's “Chinese Room” argument—thateistioned so often in
connection with the Turing Test that we feel obdige end with some discussion
of it.

In Minds, Brains and Programand elsewhere, John Searle argues against the
claim that “appropriately programmed computersdillg have cognitive

states” (64). Clearly enough, Searle is here desgg with Turing's claim that
an appropriately programmed computer could thiriler€ is much that is
controversial about Searle's argument; we shallguissideroneway of
understanding what it is that he is arguing for.

The basic structure of Searle's argument is veliykmewn. We can imagine a

“hand simulation” of an intelligent agent—in theseadescribed, a speaker of a
Chinese language—in circumstances in which we migdtitbe very reluctant to

file://[C\DOCUME~1\ai\LOCALS~1\Temp\AJLHWY X1.ht 2010/12/0.



Crp. 32u3 35

allow that there is any appropriate intelligendadybehind the simulated
behavior. (Thus, what we are invited to supposelagical possibility is not so
very different from what Block invites us to suppas a logical possibility.
However, the argument that Searle goes on to devel@ther different from the
argument that Block defend$foreover—and this is really the key point for
Searle's argument—the “hand simulation” in quesisoim all relevant respects,
simply a special kind of digital computation. Swerte is a possible world—
doubtless one quite remote from the actual worldwiiich a digital computer
simulates intelligence but in which the digital qter does not itself possess
intelligence. But, if we consider any digital conguin the actual world, it will
not differ from the computer in that remote possivbrid in any way which
could make it the case that the computer in theahetorld is more intelligent
than the computer in that remote possible worlde@ithat we agree that the
“hand simulating” computer in the Chinese Roomadsintelligent, we have no
option but to conclude that digital computers amgo$y not the kinds of things
thatcanbe intelligent.

So far, the argument that we have described arav#dse conclusion that no
appropriately programmed computer can think. Wihile conclusion is not one
that Turing accepted, it is important to note ih& compatible with the claim
that The Turing Test is a good test for intelligenthis is because, for all that
has been argued, it may be that it ismmicallypossible to provide any “hand
simulation” of intelligence (and, in particularatht is not possible to simulate
intelligence using any kind of computer). In ortleturn Searle's argument—at
least in the way in which we have developed it—ugutoobjection to The Turing
Test, we need to have some reason for thinkingttieat leashomically
possible to simulate intelligence using comput@fst is nomically impossible to
simulate intelligence using computers, then thegaltl fact that digital computers
cannot genuinely possess intelligence casts nota@a on the usefulness of
the Turing Test, since digital computers are noftyicasqualified from the range
of cases in which there is mere simulation of Iigehce.) In the absence of
reason to believe this, the most that Searle'snaegtiyields is an objection to
Turing's confidently held belief that digital comimg machines will one day
pass The Turing Test. (Here, as elsewhere, weuggsing that, for any kind of
creature C, there is a version of The Turing Testhich C takes the role of the
machine in the specific test that Turing descriiéss general format for testing
for the presence of intelligence would not necelgsie undermined by the
success of Searle's Chinese Room argument.)

There are various responses that might be madhe targument that we have
attributed to Searle. One kind of response is $pute the claim that there is no
intelligence present in the case of the ChinesatR@8uppose that the “hand
simulation” is embedded in a robot that is equipp#tl appropriate sensors, etc.
Suppose, further, that the “hand simulation” ineswpdating the process of
“hand simulation,” etc. If enough details of thiadk are added, then it becomes
quite unclear whether we do want to say that wehstven't described an
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intelligent system.) Another kind of response igligpute the claim that digital
computers in the actual world could not be relelyaditferent from the system
that operates in the Chinese Room in that remaisiple world. (If we suppose
that the core of the Chinese Room is a kind oftg@wk-up table, then it may

well be important to note that digital computersha actual world do not work
with look-up tables in that kind of way.) Doubtldbgre are other possible lines
of response as well. However, it would take usadw@ur way to try to take this
discussion further. (One good place to look fotHear discussion of these matters
is Braddon-Mitchell and Jackson (1996).)
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