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Minds and Machines

Hilary Putnam

The varuus issies and puzees that make up the
readitional mind-bedy problem are wholly lingu-
istic and logical in charcter; whatever fow empirical
“facrs” there may be to this arce support one view
as much as another. [ do ot hope t estaldlish this
coneention in chis paper, bot 1 hope oo de somes
thing toward rendering it more plavsible, Specilic-
ally, T shall oy 10 show thae all of the issucs arise
in connection with any computing system capable
of answermg questions ahout its own structure,
and have thus nothing to do with the unigue
nature (if ir s unique) of human subjective cxperi-
Ll [ i

To illusteace the soet of thing that is meant: ong
kind of puzele that i3 sometimes diseussed moon-
nection with the “mind body problem™ s the
puzzle of priviec. The question “How do T know
I have a paint™ s a devians' (“logically odd™)
question, The question “Hos do | know Smith
has 2 pain?™ i not at all devaane, The difference
can also he mirrored in impersonal questions:
“How does anvone ever know he bimsclf s a
pain?™ is deviant “How docs anyone ever know
that someone else is in paind” is nondeviane. 1 shall
show that the difference in status between the kst
pwo questions is mirrored in the case of machines:
T s any Ty maciine (soe below), the question
“law does T ascertatn chat it s in state A3 15, as
we shall see, “lopically add" with a vengeance, bur
if T i capable of investigating irs neighbor
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machine T' (sav, T has electronic “sense argans”
which *scan™ T, the question “Tow does T
ascertain that T is in state AP i3 not acall odd,

Another question connected with the “mind
body problem™ is the question whether or not it 14
ever permissible fo identify mental events and
physical events, OF course, [ do not clum that
this question arises for Turing machines, buc 1
do clainy that it is possible o consoenet a logical
analogue for this question that does avise, and that
all of the arguments on both sides of the question
of *mind-body identity’ can be mirrered incerms
af the analogue.

T obtain such an analogue, let us ddentify o
seientilic theory with o “partally interpreted cal-
culus™ in the sense of Carnap.? Then we i
perfectly well imagine o Turing machine which
generates theovies, ests them [assuming thal it is

il

possible o “mechinize” inductive Jogie o some
degree), and “accepts" theorics which satisfy cer-
tain criterin (.., predictive success), In particular,
if the machine has electromic “sense organs™ which
enable it to “sean’ ftseli while 218 in pperation, 1l
muay formnulate theories coneerning ils own strue-
pure and subjers them 1o fest, Suppose the
machine 5 in @ given state (say, “state A" when,
and only when, Mip=flop 36 s on, Then this state-
ment: %1 am in state A when, and only when, lip-
fop 36 is on,”

may be one ol the theerencal
principles concerning its own struciure acccpted
by the machine Here “1am in stae A" is, of
course, “observation language’” for the machine,
while “flip-fop 30 is on™ s a “thearctical expres-
sion' which is partially interpreted in terms of



“ahservables™ (i the machine's “sense organs”
meport by printing symbels on the maching’s
nput tape, the “observables™ i terms of which
the machine would give a partial operational defin-
ition of “flip=flop 36 being on™ would be of the
form “symbaol ¢ so-and-so appearing on the input
tape™} Mow all of the vsual considevations for und
against mind—bedy identification can be paralleled
by considerations for and agamst saying that stk
Ais i fact ddsticnd with tip-Oop 36 being on,

Corresponding 1o Oceamidst  arguments  [or
“idenrity™ in the tne case are Oocamist arguments
for identity in the other. And the wsual srpument
for dualizm in the mind-body case can be paral-
leled in the other as follows: for the machine,
“stave A" is divectly observable; on the other
hand, “Mip=Mlops™ are something it knows abaout
only via highly sophisticaced mferences — Mow
condid two things so different possdify T the same?

This last argument can b purinte o form which
makes it appear somewhat stronger. The proposi-
tomni

$1) 0 Tamiin state AL and only i, Mip-flop 36 0s
o,

i clearly o “syothedc™  propesition  for the
machine. Por instance, the machine might be in
state A and i#5 sense organs might report that flip-
fop 36 was sed one Inosuch o case the machine
waonld have to make s methodological “choice™ -
naimely, trgive up (1) or o conclode thar e had
made an “ohzervational erroc’ (Just as a human
scientist would  be  conlronted  with similar
mcthodelogical choices in studying his own pev-
chophysical corvelations). And just as philosophers
have argued from the synthetic mature of the
IO HISEE e

(21 Famoin pean o, and onlv g, my C-tibers are
stirmulated,

tr the comelusion that the preperties (or “states™ or
“events™) being in pain, and having C-fibers sti-
mulated, canngt possibly be the same (otherwise
(23 would T snalyric, or so che trgument runs); so
ime should he able o conclude from the Facr tha
{1} is symtheric thar the two properties (or “stares”
or “evenrs') — being in state A and having flip-flap
A on — cannot possibly be the same!

[t 45 instructive to note that the waditional argu-
ment for doalism s not at all @ conclusion from
“the raw data of direct experience” {as s shown by
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the fact thar it applics just a2 well t nonsentient
machines], but a highly complicated bt of reason-
ing which depends on (A) the reification of uni-
versals” (e, “propoerties,” “states,” “evenis™);
and on (13} a sharp analytic—synthetic distinction,

I'miay be accused of advocanng a “mechanistic™
worldview in pressing the present analogy, I this
means that | am supposed to hold that machines
think," on the one hamul, or that human beings are
machines, on the other, the charge is false. 17 there
is some version of  mechanisin sophisticated
enough to avoid these errors, very likely the con-
siclerations in this paper suppaort ie*

I Turing Machines

The present paper will reyquire the notion of
Tiering wacivine® which will now be explained.

Briefly, a Turing machine is 2 device with a
finite number of internal conligurations, cach of
which involves the machine’s being in one of a
finite number of sares,” and the machine's scan-
nung a tpe on which certain symbols appear,

The machine’s tape is divided into separate
squares, thus;

[ 1]

oneuch of which a symbol (from a lued finie
alphabet) may be printed. Also the machine has a
“seanmer” which “scans™ one sgquare of the tpe at
a nme. Finally, the machine has a pronting mechis
s which may (A) erase the symbal which appears
on the syuare being scanned, and {B) print some
other symbol (from the machine’s alphabet) on
that square.

Any Tuoring machine is completely desceibed by
1 megelee talle, which 15 constructed as Tollows:
the rows of the table correspond to letters of the
alphabet (including the “null™ letrer, 1o, hlank
spacch, while the columas correspond to seares A,
B, C, ere. In each sguare there appears an “instruc-
e, Ml AT YeC B YR G These
mstructions are read as follvws: “s;0, A™ means
“print the symbol s; on the square you are now
scanning falter crasing whatever symbal it now
contains), and procecd toosean the square immedi-
acely to the left of the one you have just been
scanming; also, shift into stare A The ather
instructions ave similarly meerpreted (“R means
fgean the square immediately 1o the righl,”" while
SN means “eenter,” fe, cmtinue scanning the

t1m,™
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same square). The (ollowing is a sample machine
talile:

A I . [

[51:! | 5|R-ﬂl. li|[.“ !i_]l.[." .\'|':.-:D

(520 + sLB 0D LD 0D
[lank

(g0 space 5010 mRC «LD o 0G0

The machine described by this able is intended
eo funcrion as follows: the machine is started i state
A O the rape there appears a “sum' {in onary
aotation) oo be “worked oot eg, <104 1117

The machine is initially scanning the Grse 1"
The machine proceeds o “work o™ the sum
{essentially by replacing the plus sign by a 1, and

then going hack and erasing the fiest 1), Thus if

the “inpur” was 1111 4 11111 the nachine woukl
Sprint ouc™ TLLLTTLEL, and then go ke 1he “rest
state’ {state 17).

A “machine wble' deseribes 2 machine 10 the
machine has internal states corvesponding to the
columns of the table, and iF i “obeva" the instroe-
tioms in the table in the following sense: when it is
seanning a square on which a symbol s appears
and it is in, say, stace B, that it carries out the
Hnstruction™ in the appropeiate row and column
of the table {in this case, column B and row s )
Anv machine thae is described by a machine tahle
of the sort just exemplificd s a Turing machine,

The notion of a Turing machine 35 abse sulyject
to generalization® i various ways — for example,
one may suppose that the machine has a second
tape {an “Input fape™) oo which  additenal
formation way be printed by an eperator in the
course of o computation, [n the sequel we shall
miake use of this generalizition {with electronc
“eense organs” taking the place of the “operater™ ).

[t should be remarked that Turing machines are
able in principle o do anything that any comput-
ing mackime (of whichever kind} can do”

It has sometimes heen contended (e, by Magel
andd Newman in their book Glded's Proof} that “rhe
theorem (L., Gidels theorem) does indicace that
the structure and power of the human mind are fr
more comples and sabtle than any nonliving
machine ver envisaged™ (p, 10 and henee that a
Turing muachine cannot seeve as @ model for the
haroan mind, but this is simply a mistake,

Let I be a Turing maching which “represents”
me in the sense thae T can prove just the mathe-
matical statements [ ean prove, Then the argument
(Magel and Mewman give no argument, bot |
assuine they must have this coe inomind) s tha

@2

by waing Gikdel™s technigue T ean disgover a pro-
position that T cannat peove, and moreoves [ ean
prove this proposition, This refuces the assump-
don that T “represents™ me, hence T am not g
Turing machine, The fallacy i5 a misapplication
of Giadel™s theorem, pure and simple. Given an
arbitrary machine ‘T, all Dean do is find o propis:-
tion L such thae Fean prove:

(31 IF°T is consistent, LI is true,

where U is undecidable by T i T is i fact con-
sistent, However, T can perfeetly well prove (3)
ool And the statement L which T casmet prove
(assuming consistensy), § cannol prove cither
funless 1 ean prove that T s consistent, which iz
umbikely if T is very complicated)!

2 Privacy

Ler us suppose thar o Turing machine 1 s con-
arructed e o the fellowing, A oumber, sy
SAOMHE™ s printed on T ape and T is started in
T “initial state,” Thercupon T compartes the
S0ME (or whatever the given number was) digi
in the decimal expansion of w, prints this digit on
its tape, and goes oo the rest stare™ (Le., oms
itsell” offt, Clearly the guestion “How does T
Sscertain’ (or Ccompute, of Cwork oout’) o the
A0 dignt in the decimal expunsion of 727 isa
sensihle question, And the answer might well beq
complicated one. In fact, an answer would prob-
ably involve three distinguishable constituents:

(v A descriprion of the sequence of stares
through which T passed inoarriving at the
angwer, and ol the appearance of the wpe ac
cach stage in the compuration,

(i) A deseriprion of the ey under which T
nperaced (these are given by the “machine

table™ for T,

An explanation of the ratiseale of the entire

procedure.

(i}

Mow bel us suppose thal someone voices the
following objection: “In order to perlorm the com-
putation just desceibed, T must pass through
atates A, 13, O, et But bow can T ascertain that
ir iz in srares A, 13, O, eres™

[t 35 clear that this is a silly objection, Bur what
miakes it silly? For anc thing, the “logical descrip-
tion™ (machine tble) of the machine describes the




atates only in rerms of cheir sefarmm o each other
and toowhat appears on the ape. The ‘physical
realization”™ of the machine 5 immaterial, so long
as there are distinet stares A, B, C) et and they
succeed cach other ag specificd in che machine
table. Thus one can answer g question. such as
“How does T ascertain that X {or “compule
B oete) omly inothe sense o describing the
segnenee af sretes throngh which T must paszs in
ascertaining that X (computing X, ete ), the roles
pheyed, cte, But there 45 no “sequence of stares'
chrough which T must pass to be moa single seae!

Incleed, suppose there were — supgase T could
nil deoinostate & without lrst ascertaiming that it
weax instate A (by first passing chrough 9 sequence
of arher states), Clearly o vicious regeess would be
invalved, And one “reaks™ the regress simply by
noting that the muschine, inascertaining the J00th
it an o, persses thrageh 165 stares — but it need no
in any significant sense “aseertain™ that it is pas-
sing through them,

Mote the analogy woa lallwy i tradinonal epas-
temnlogy: the fallacy of suppasing that to know
that p (where poas any proposition] ome mnst
first know that qp, qu, cte, (where q;, q:. eto,
are appropriace oifer proposicions], This leads
either 1o an “infmite regress” or 1o the dubioos
move of inventing a special elass of “protocal”
PTOTHESE N,

The resolution of the fllacy is also analogous
o the machine case, Suppoze thar en the basis
ol sense experiences P, Fz,oete, | knew that
there 15 a chair in the room, It docs not follow
that T verbalized (or even condd have verbalized)
Iy, Eg, e, nor that T remember By, Fa, e,
oo even that [ “mentally classified™ [*atcended
' ete) sense experiences By, s, e, when |
had them. In shoet, i1 necessary o faae sense
experiences, but not o dwor (o0 even wetie]
whitt scnsc cxpericnces onc is having, in order
to have certain kinds of knowledge.

Lt us modify our case, however, by sopposing
that whenever the machine iz in oone particalar
state (say, “state A" i prints che words “T am in
state A Then someone might grant thae the
machine does not in general ascertain what state
1t is o, bur maght say in the case of state A (afrer
the machine printed T am in stare A') “The
machine ascertaned thae ic was i state 4,7

Lt nas study chiz case a hittle more eloselv. First
of all, we want to suppose that when 1115 inostate A
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the machioe pranes L am in state A" withoot Brst
passing through any other seates. That s, in every
rowy of the eolumm of the tble headed “seate A™
there appears the instruction: ,w'm:.!m e Srate
A Becondly, by way ol comparizon, lel us con-
sider a human being, Jones; who sayvs “1 am o
pain™ {or “Cuchl,™ or “Semething hures™)] whien-
ever he is inpain, To make the comparison as close
a4 possible, we will have to supposce that Jones
Imguizeic conditioning is such that he simply savs

3 de

HLam mopam™ “withowt thinkimg,” 1.e., withow
passing through any mirospectible mental states
ather than the pain dsell, In Witgenstein's
terminolegy, Tones simply ewdees his pain by sav-
ing “Fam in paun’™ — he does not Qese reflect on it
{or heed Ar, or noete e, e and then consciously
describe i (Mote that this simple pessibilice. of
uetering the “proposition,™ “Tam in pain"™ withoue
firsr performing any meneal “act of judgment™ was
averfooked by mraditional  epistemologists from
Hume o Busselll) Mow we
parallel questions *1loes the machine “ascertan’

may consider the

that e is o state AP and “Thes Jones know!'
thar he is in pain?™ and their conscguences.

Philosophers interested in semantical questions
have, as one might expecr, paid o wood deal of
attention o the verl “koow” Tradidomilly,
three elements have been distinpguashed: (1) *X
knows that p™ implies that pois s (we may call
this the reed element); (2) X knows thar p”
mplics that X believes that p (philesophers have
guicreled alout the woed, some contending tha 4
should be “X s confident thar p,"" or “X 6w in g
position fo gseert that p™; Tahall call this clement the
vanfidence clement); 33 X knows that p'" implies
that X has evidence thar p (here [ think the word
“evidence’ s definitely wrong,"' but it will not
matter for present purposes; [ shall call this the
euidensiad clement), Morcover, it is parr of the
meamng at the word “evidence™ that nothing can
b literally evidence for el i X s evidence Tor
¥, then X and Y must be different things.

In wview af such analyses, disputes have arisen
over the propricty of saying (in cases like the one
v are considering] “fones knows thar he s in
paaien,” O the eoe band, plalosophers who ke
the common-sense view [“When | have o pain |
Keeen | have a pein™) argue somewhat as follows: T
would be clearly false 1o say Jones docs #or know
he has a paing but eicher Jones knows or he docs
not; hence, Jones knows he has a pain. Against
these philosophers, one might argoe as lollows:
“lones does not knew X7 amplics Jones 5 ol in

23
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a position 1o assert that X, hence, it is cortainly
wrong to say “Jones does not know he has a pain,”
But the above use ol the Law of the Fxcluded
Middle was fallacious: words in English have -
nificance vanges, and what is contended is thar 11 is
not semantically correct 10 say either “Tones knows
that he has a pain™ or “Jones does not know he has
A pain,” although the former senrence s certainly

less misleading than the laccer, since one at least of

the condirions invelved in knowing is mer — Jones
500 & position to assert be has o pain, (In Gt the
fraseh and sonfidence cloments are both present; it is
the evidential clement thar occasions the diffi-
culty.)

[ do nor wish to argue this question here:' the
present. concern @8 rather with the simdlarives
hetween our twa gquestions. For example, one
might decide to accept {as “nondeviant,” “logic-
ally i order,” “nomselfeontrulictory,™ ¢re) the
Lty sEarcents:

() Themachine ascertained that it was in state A,
(b} Jones knew that he had a pain,

or one might reject both, IF one rejects {a) and (b),
then one can find aleernative formulations which
are certamly semantically acceptable: e, [for (2) ]
“The machine was in stare A, and this caused i o
print: T am in state A [for (b)) “Jones was in
pain, and this cavsed him to say T am in pain®™
for, “lomes was in pain, and he evinced this by
saying *1 am in pain’ ")

On the other hand, if one accepts (a) and (B,
then one must face the questions {2') A did the
machine ascertain that it was instate A2 and (b
“Hawe did Jones koow that he had a pain®”

And i one regards these questons as having
answers atall, then they will be degencerace answers

e.gn By being in state A™ and *By having the
pain. "

Ar this poine it is, 1 believe, verv clear that the
difficulty has in both cases the same cause,
Mamely, the dificuley s occasioned by the fact
that the “verbal repore™ (1 am in seae A, or 9]
am in pain’) issues directly from the state i
“reports™; no “computation” or additional “evid-
ence’ iz needed to arrive at the “answer,” And the
philosophic disagreements over “how to wlk™ are
at hottom concerned with fnding a terminology
for describing cogpitive processes in general that is
not misleading in this particular case. (Note that
the traditional epistemaological answer to {1
namely, by introspection’” — is false to the fars

(24>

ol this ease, since it clearly implies the accurrenc
ala mental event (the “act™ of introspection) dis
tinet from the fecling of pain.)

Finally, let us suppose thar the machine i
equipped ta “scan™ its neighbor machine T,
Then we can see that the question “How does T
ascertain that T is in state AP may be a perfecly
sensible question, as much so a5 “How does T
ascertain that the 3000t dixit of = is so-and-se”
In both cases the answer will involve describing «
whole “program® (plus cxplaining the retionale of
the program, iF necessary). Moreover, it will be
necessary W suy something about the physical con-
text linking T and T (arrangement of sense argans,
ere. ), and not just o deseribe the inernal seates of
T this is so because T is now answering an empir-
el anel not & machematical guestion. Tn the same
way “How did Sherlock Holmes know that Jones
was in pain?” may be a perfectly sensible queston,
and may have quite o complicated answer.

3 “Mental” States and “Logical”
States

Caonsider the two questions:

(1) How does Jones know he has a pain?
121 How does Jones know he has a fever?

The first question is, as we saw in the preceding
section, a somewhat peculiar one, The second
question may be quite sensible, In fact, i Janes
sava “I have a pain' no one will retart “You are
mistaken.” (Ooe mizhs retort “You have made o
shp of the tongue™ or “You are lying,” bur no
"You are miraben,”) On the other hand, if Jimes
says ' have a fever,” the doceor who has just taken
Jones” temperature may quite conceivably retort
“You are mistaken.” And the doctor need no
mean that Jones made a linguistic creor, or way
Iving, or confused,

It might be thought that, whereas the difference
between  statements shont one's own state and
statermnents about the sate of others has an ana-
logue in the case of machines, the difference, Just
touched wpon, between sttements abool one's
“mental” state and statements about one’s “phys-
wal™ state, in tradivional parlinee, does noe have
any analogue. But this is not so. Juse whar the
analogue is will now be developed,

First of all, we have to go back to the notion of 3
Turing machine, When o Turing machine is



deseribed by means of g “maching table” e 1s
deseribed as something having a mpe, a printing
device, o “scanning™ device (this may be no more
than i point of the machie which at any given
fime 1 aligned with just ome square of the ape),
and a fimite ser (&, B, O céreof “stares,”™ {In what
follows, these will he reforrcd mooar fimes as
fazicnd stadfes oo distinguish chem from cermain
other states o be introduced  shortdy) Bevond
thig it i descrbed only by giving the determinastic
rules which determine the order in which the
atates succced cach other and what js princed
when,

L particular, the “logecal description® of a Tur-
g maching does not mclode any specification of
the plysizal petwre of these “seares” — or indeed, of
the physical nature of the whole machine, {(Shall it
conziat of electronie relava, of cardboard, of Buman
cleeks sitting at desks, or what?) In other words, a
given “Turing machime™ 35 an abstras machinge
which may be physically realized inoan almost
infinite member of different wavs,

As soom as o Turing machine iz physically real-
e, however, something mteresting  happens,
Although the machine has From the logician’s
point of view only the states A, B G, ete,, 01 has
from the engineer’s point of view an almest infinite
number of additional “states™ (thoogh no in the
same sense of “stace”™ —we shall call these stractnral
states), For instance, i the machine consists of
vacuum febes, one of the things that may happen
is that one of its vacuum twhes may fail - this puts
the maching in what is from the plosicist's A0 not
the logician's poing of view a different “seare,™
Again, i the machine % 2 manually operated one
Tanilt of cardboard, ome of its possthle “nonlogical™
or “structural™ atites i3 ohviousty thar its card-
boare may buckle, And so on.

A physically reabized Toring machine may have
THY Wiy al IiH_'L'ﬁI!'ITII]'Il{ IES O structural stake, st
223 human heing may have no way of ascermining
the condition of his appendix at a given tme. How-
ever, 1018 extremely convenient to give @ machine
clectromic “sense organs’ which enable it o sean
iscl and 1o detecr mimor malfuncrions, These
“semase organs” mav he visualized as causing cortain
srmbols to be printed onan “inpot ope' which the
machine “examines" o tme o toe, (One manor
difficuley is that the “report™ ofa sense organ might
occupy a number of squarcs of tape, whereas the
machine only “seans™ one sguare ac a dme — how-
cver this i3 unimportane, since it is well known thae
the effect of “readme"” any linite number of squares
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can be obtained wsing a program which only
requires one square o be scanned ara dme)

By way ol a digression, ler me remack that the
frsr actually constrocted digial computers did no
have any devices of the kind just envisaged, On the
other hand, they &6 have over 3000 vacuum tobes,
anme of which were Giling at any given timel The
need for “routines™ for sell-checking therelore
quickly became t\'iiit‘rll.}m

A machine which iz able to detect at least some
of its own structural stares 05 o4 positon very
analogous ta that of 2 human being, whe can detect
some bul not all of the malfluncions of his own
body, amd with varying  deprces of reliabilice,
Thus, suppose the  machine  “prings our™;
Nacuum rbe 312 has filed,” The guestion
“How did the maching ascertain that vacuum
tule 312 failed?™ 35 a perlectly sensibile question,
And the answer may involve a reference o both
the physical strocture of the machine (“scnse
oreans,'” cee) and the *logical structure’” (program
for “reading” and “interpreting™ the inpur cape).

I the machme princg: “Vacuum tube 312 has
Faided ™ when vacuom tbe 312 5 fact fanction-
ing, the mastake mayv be due g miscompueation
(in the cowrse of “reading” and “inerpreting™ the
inpul @ped ar tooan incorrect signal Grom 4 sense
ovgan, O the other lud, 10 the mackine prints: *1
amy i state AT and 1 does this simply because s
machine table contzins the mstracoon: P 7
ane i atare Al on stete A7 then the question of
A migcomputation cannot arise, Even if some acci-
dent cavses the printing mechanism (o pring “1
am in state A™ when the machine 38 sof inoseace A,
there was not a “miscomputation”™ Tonly, &0 o
apeak, a “werbal 2lip™).

It is ineeresting to note that just as there are tvo
prossible descriptions of the behavior of a Turing
michine — the engincer™s structural blueprine and
the logician's machine table™ — so there are two
poasible descriptions of human psycholosy, The
“Pehaviorsne approach {including m s ca-
caory theories which employ “hypothetical con-
struces,”” ncluding Yoonstructs™  mken from
phvsiology) aima at cventually providing 1 com-
plete physicalistic' deseription of homan bela-
vior, i lerms which link op with chemistry and
physics. This corresponds to the engineer’s or
physicist’s desenprion of a phvsically realized
Turing machine. But it would alsa he possible to
seck 4 more abstract descriprion of human mental
processes, i teems ol “mental states™ (physical
realization, i any, unspecilicd) and “impressions™
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[these play the role of symbols on the machine's
tapes) — a deseription which would specily the laws
controlling the order in which the states succeeded
ane another, and the refation o verbalization {or,
at amy race, verbalized thought), This deseriprion,
which would be the analogue ofa “machine table,”
it was in fact the program of classical psvehology o
provide! Classical paychology is often thought 1o
have faled for medhodofasical reasons; 1 would
sugpest, in the light of this analogy, thae it failed
rather for empirical reasons — the mental states aned
“impressions'” ol human beings donor Torm a
causally closed system to the cxrent o which the
“eonfigurations™ of @ Turing machine do.

The analogy which has been preseniad between
logical stares of @ Turing machine and mental
states of 2 human being, oo the one hand, and
structural states of ¢ Turing machine and physical
states ol a buman being, on the other, is one chat 1
find very suggestive. In particular, further explor-
atiom of this analogy may meke it possible o
further clarify the notion of @ “mencal see™ thae
wi bave been discussing. This “further explor-
ation™ has not et been ondertaken, a1 any rate
by e, bue | should like o pur down, for those
who may be intercsred, a few of the fearures that
seem o distinguish logical and mental states
respectively from structural and phesical ones:

{13 The Tnctional organization (problem sol-
ving, thinking) of the human being or
maching can be described inorerms of the
sequences of mental or logical stares respec
tively fand the accompanying verbalizations),
without reference to the nature of the “phy-
sicul realization™ of these stares.

2} The stares seem iotioately connected  with
verbalization.

{31 Inche case of rationa] thought for computing,
thi “*prigram™ which determines which states
tollawe which, cte., 15 open to rational criticism,

+ Mind-Body “TIdentity™

The Bastarea in which we have 1o compare human
beings and machines involves the guestion of dde
sifireey aencal staces with the correspanding phy-
sical stages (or logical states with the corresponding
structural states). As indicared at che beginming of
this paper, all of the arguments for and aaing
such identification can peelectly well he discussed
i terms of Turing machines,
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For example, i the 19308 Wittpenstein used the
following argument: [0 ] observe an after-imag;
and abserve at the same time my brain state (with
the aid of a soitable instrument) 1 observe e
things, not one, (Presumably this is an argoment
agamed wentificacion,] But we can perfectly well
mmagine 1 “clever Turimg machine “reasoning” &
followes: “When | prine 1 am in state A7 T do ool
have to use my “sense organs,” When 1 do use iy
sense organs,” and compare the occasions wpin
which T am i seace A with the occasions wpe
which Mip-flop 3 is on, Lam comparing fes things
amd not one.”™ And 1 do nor think that we would
fine the argument of this mechanical Wittzensten
VErY comvincing!

Ly contrast, Russell once carvied the “idennin”
view 1o the ahsurd extreme of mantaining that all
wie ever dee 18 portons of our own brains, Ana-
logousty, 4 mechanical Bossell might “argoe™ tha
“all ever ehserve is my own vacowm tubes,™ Bod
*Russells" are wrong — the human being observes
events in the ourside world, and the process of
“observation” involves events m his brain, ot we
are not therelore forced o say thae he “really™
observes his brain, Similarly, the machine T may
Hobaerve, sy, cans of fomato soup (i the machine's
job s soring cang of soup), and the process of
“observacion™ involves the lunctivnimg of vacuum
tuhes, But we are not forced o say that the machine
“really’” abzerves s own viacuum tubes,

But ler us consider more serious arguments on
this tapic. At the beginning of this paper, [ poineed
out that the gpethet: character of the statement (2)
“T am in pain if, and only i, my C-fibers are
srimilated™ has been wsed as an argument for the
view  that the “properties”  for “events™ o
“states™)  “having  C-fibers
“heing in pain' cannat be the same, There are at
least two reasons why this 35 not a very good
argument: (A the “analvtic-sinchetic” distinetion
is not as sharp as thar, cspecially where scientilic
laws are concerned; and (1) the eriterion employed
here for dentifving “properties’ (or “events™ or
“atates™) s a very questionable one,

With respect 1o poine {A) T have arpued else-
where'? that fundamental scientific laws cannot be
bappily classificd as cither “apalvie™ or “syn-

stimulated™  and

thetie,” Consider, for example, the kind of con-
ceptual shift thar was mvolved in the transition
from Fuclidean too non-Euclidean  geomeny, or
thar would e invalved if the law of the consersva-
tion of energy were o be abandoned. It is a dis-
tortion to say that the laws of Euclidean geometry



[during their tenure of affice) were “analytic,” and
that Einscein merely *changed the meaning of the
words." Indeed, it was preciscly hecavse Einstein
did s change the meaning of the words, because
he was really alking abour shortest paths in the
space i which we live and move and have our
being, that General Relativiny seemed so incom-
prehensible when it was first proposed, Tao be tald
that one could come hack to the same place by
moving in one direction on a straight fine! Adopt-
ing General Relativity was indeed adopting 2
whole new system of conceptls — bul thal 3% not ro
say "adopring a new svstem of verbal Tahels,”

But if it is 2 distortiom o assimilate the revision
of fundsmental scientific laws to the adoption of
new linguistic conventions, it is equally a mistake
o follow conventional philosophers of science, and
assimmilate the conceprual change that Finstein
imaugurated o the kind of change that arises
when we diseover a black swan (whereas we had
previousty wssumed all swans to be white)! Funda-
mental laws are like principles of pure mathematics
fas Chuine has enaphasized), i thar they canni be
overthrown by isolated experiments: we can always
hald on o che laws, and explain the experiments in
variong move or less ad foe wavs, And — in spite of
the pejorative flavor of “ad hoc™ — it is even
ratgoatd tr o this, in the case of important scient-
ific theorics, as oy @t no ecceptable altermative
Heeary evists. This s why 1t took 8 century of
concept [ormation — and not just some experi-
ments ~ o overthrow Euclidean geometse, A
similarly, this is why we cannot today descreibe gy
experiments which would dy thessefoes pverthrow
the law of the conservation of energy — although
that laow is not “analytic,” and mighe be abandoned
ifla mew Finstein were ro suggest good Sheeretcad
reasans for abandoning i plus supporting
EXPLETTTENTS,

Ax Honaon has put i.l,;'-',' our concepts have the-
ories bt inee’™ them — thus, to abandon o A
seientific theory without providing an alternative
would be to "let our concepes crnmble By con-
trast, alchough we cosfe have held on o *all swans
are white™ in the lace of conflicting evidence, there
would have lween no gem in deing so — the con-
cepls involved did not resr on the scceptunce of this
or some mival principle in the way that geometrical
cimcepts rest on the acceptance, not necessarily of
Euclidean geometry, bul of see geomerry,

I do not deny that taday any newly—liscovered
“eorrelation'’ of the form: “One is in mental stace
#r il and only 3F, one is in brain staee o would @
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fivar be awwere correlation, a pure “empirical gen-
: n P

eralizadon.” But | mamein thar the interesting
case 35 the case that would arise if we had 2 worked
ol and theoretically claborated spatem of such
“correlations” In osuch o case, sciemtific talk
would be very different. Seientises would begin
roe say: Ie s smpossible we fraecipde 1o be in menial
state 1 without bemg in brain state 27 And o
could very well be that the “impossibility in prin-
ciple” would amount to what Hanson rightly calls
a rr!!.l.'.'q',ﬂ.'nd."l" impossilality: scientists could not
spprerve (barring 4 new Finstein) of somconc's
being in mental state of without being in brain
state ¢ In particular, no experiment could by ded
overthrow  psvehophysical  laws  which  Bad
acquited this kind of stams'™ Is it clear thar in
this kind of sclendfic sitwation it waould not he
correct o say that o and % are the sawe state?

Moreuver, the criteria for identifving “events™
or tstares™ gr Sproperties’ are by no means s
clear. An example of a law with the sor of sty
we have been discussing is the following: Lizht
passes through an apertuee i and only if, clectro-
iagnenie  radintion  {of  such-and-such  wave-
lengths) passes throwgh the aperture,

This law is quite cleavly not an “analyoc' state-
ment, Yer it would be perlectly good scientific
parlanee to say thae (1) hght passing through an
aperture aind (1) electromagnetic radiaten {of
such-and-such wavelengths) passing through an
aperture are two deseriptions of the same event,
nadeed, in “ordinary Loguage™ oot only are
deseriptions of che same event oot required to be
cquivilent: one may cven speak of dveespatifl
deseriptions of the same event!)

It might e held, however, that propeetes (as
apposed to evenes) cinnet be deseribed by differ-
ent noncguivalent descriptions,  Indeed, Froge,
Lewis, and Carnap bave sdentified properties and
“racanings’ {mo that & defiustion iF Do x prossiens
bave different meanings then they “signify™ dil-
ferent properties). This seems o me very dubious.
But suppose it were correct. What would follow?
e would have to admit that, e.g., being in pain
and  having C-fibers stimulated  were  different
properties, But, in the language of the “‘theory-
comstructing” Turing machine described ar the
beginning of this paper, one woukl equally have
to admit chat “being m state A™ and “having flip-
flap 36 on' were different properties. Indeed the
sentences (1D am in state A™ and (i) “Flip-flop
36 15 on™ are clearly nonsynonymous in the ma-
chines language by any test (they have different
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synlactica] properties and alse different “condi-
tons of utteranee’™ — eg., the machine has to use
different “methods of verification), Anvone who
wishes, then, t arguoe on this basis for the ex-
s
hug the souls of Turing machines e his
philosophic bosam!

et of the soul will have o be prepared o

5 A "Linguistic” Argument

The last argument 1 shall consider on the subject
of mind-body identity 45 1 widely vsed “lingue-
e’ argument — it was, for ceample; used by
Max Black against Flerbere Feigl ar the Conference
which volume,  Consider  the
SChionoe:

mspired  this

(1) Pain o sdentiend vl sumulation of C-fibers.

The sentence 15 deviant {so the argument runs,
though not i this cerminelogy): there is no stare-
ment that it could be vsed o make in a normal
context, Therefore, i philosopher advances it as
a thesis he must be giving the words a new mean-
ing, rather than expressing any sort of discovery.
For example (Max Black argued) one might bepin
o say 1 have simulared C-fibers™ instead of 1
Tete, Bur then one would merefy be
aiving the expression “has simulsted C-fibers™
the new meaning s i pain,” The contention is
that as long as the words keep their present mean-
s, (1) 15 unintelligible,

I oagree that the sentence {17 is a “deviane”
sentence in present-day English, T odo ss agree
that (1} can never become a normal, nondevian
sentence unless the words change their present
TIEATLITE.

T'he point, ina aueshell, is thar what is “devi-
ant”™ depends very moch npon context, including
the state of our knowledge, and with the develop-
ment of new scientific theories it is constamly
occurring that sentepces that did oot previously
Tothat were previously “deviant,”
acuire § use — not becawse the words acquire
sew meanings, bur because the old meanings, as
Fised by the core of stock uses, defermde @ new use
apven the new contoxe,

There s nothing wrong with weying ro bring
Hngustic theory to bear on this issue, bur one
must have a sufficiently sophisticared  Rnguistic
theory to bring to Iear, The real question is oot a
question on spechrsine linguistics but one on da-
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have a pain,’

“have @ use)”

ot lioguistics, ot “Ts (1) sor a0 devan
sentence?," bur “TF o change in scientilic: know-
lelge (e, the development of an integrared nee-
work of psychophysical lows of high “pricin? in
oy over<al] scientifie world view) were o lead w
(I's becoming a weadeviant sentence, would 4
chamge in the meaning of o word necessaily
have taken place®™ — and this s not so simpls 2
UCELion,

Although this is ool the time or the place w
attempt the jobr of elsborating a semantical the-
ur_'.',?'" I should like toorisk a few remarks on this
eSO,

In the first place, 1t 12 casy to show that the men:
uttering of a sentence which no one has eve
urrered before does nol necessarily constitute the
introduction of @ “new wse” 10T sav “There (s
purple Gila memster on this desk,” Lam very likely
uttering a sentence that oo English speaker has
uttered  before me:r bur [ oam not inoany way
changing the meming of any word,

In the second place, cven if 2 sentence which
wits Formerly deviane beging to acquire a standard
use, no change i che seanig of any word el
have taken place. Thus the sentence 1 am a thou-
sand miles away fram vow," or its translation into
ancient Greeh, was undoubtedly o deviant sen-
tence prior o the invention of ecine, b
aceuired {was not “piven,” but aegerred) a normal
use with the invenrion of writing and the ensuing
possihility of lonp-distance interpersonal address,

Mote the reasons that we would not say that any
word {eg, L Mvou"” “thousand™) in this sen-
tence changed s meaning: (A) the new wse was
i arbirary, was not the product of sepulaion,
bur represented an automatic projection®’ from the
cristing stock uses of the several words making up
the seinlence, given the new contexs, (B) the mean-
ing ol a sentenee s in general @ Tunction of the
meanings of the individual words moking i up, Tn
fact thiz principle underlics the whole notion of
weorel meaning — thus, 10 we said thar the seienee
had changed it meaning, we should have 1o e
the question “Wieh werd changed s meaning?"”
But thiz would pretey clearly be an embarrassing
question in this case.

The case just deseribed was one in which the
new contest was the prodoce of new wehnology,
bt new theoretical knowledge may have a similar
irpract om the language, (For example, “he went
all the way around the world™ would he a deviam
sentence i a culture which did net know that the
carth was round!y A case of this kind was discossed



by Maleolm: We are beginmng to lave the means
availalle Tor telling, on the basis of various phy-
silogical indicators {electroencephalograms,  eve
movements during sleep, blood  pressure dismor-
bances, cte), when dreams bepin and end. The
sencence “He s halfway  through hos dream™
may, therefore, someday acquire a standard use,
Malcolm's comment on this was that the words
would in that case have heen gen o use, Maloolm
15 clearly mistaken, I belicve; this casc, in which a
senrenoe acquires @ use Seegie of what the words
mean i peles apart fom the case inowhich words
are Hterally grvew a use (1o, m which meanings are
sipulated  for “realistie™
account of this case is, T think, obviously correct:
the sentence did not previously have 2 use hecavse
we had no way of relling when dreams soaet and
stop, MNow we are beginming o have ways of ell-

vxpressions]. The

g, and soowe are beginping to find occasions
upon which it 35 natural 1o employ this senctence,
(Mot thar in Maleolm's account there 15 no
explanation of the fact that we give Wus sentence
s use,)

Mo, sommeone may grant that change in mean-
iz should not be confused with change in disoi-
and that scientific and technological
advances froquently produce changes in the latter
thit are not properly regarded as changes in the
former. But one might argoe that whereas one

I:;-ulim'l,22

could  have envisaged beforchand  the  circom-
stanees under which the sentence “He went all
the way around the world™ woold become non-
deviant, one cannot now envisage any ciroumslances
under which™ “mental state o is identical with
hrain state " would be nondesiant. Buot this is not
A very good phjection. In the first place, it might
very well have beoeon impossible for primitive
people o envisage a sphercal earth (the people
on he “underside’ would  ohyviously  Fall off),
Foven I}ar1_~r years age, 1t mght have been difheualt
it not imposgible oo cnvisage circumstances under
which “he is halfway throush his dream®™ would be
nondeviant. And in the seeond place, T believe that
CHTE ekl I:i(.'!-il:l'il!ll‘. in E"‘:ﬁl“'l'll! LErTTES I::'i'l'l::lll'l'lelll'li.'tS
under which “mental seace 4/is identical with brain
stare 0" wonld become nondeviant.

In oreder to do thas, ot 12 necessary 1o mlk about
one important kind of “is™ — the Vs el theerelical
dentgficasion. The use of “is7 m question 15 ex-
emplified in the following sentences;

{2} Light is clectromagnetic radiation {of such-
and-such wavelenzatha),

Minds and Machines

{3 Warer 15 Hai,

Whar was mvolved in the scientific acceptance of,
for instance, [2) was very rogghly this: prior to the
idencification there were two distiner bodies of
theoey — optical theory (whose character Toulmin
has very well deserbed inhis book on philesophy
of science), and clectromagnetic theory (a5 repres-
ented by Maxwell’s cquarions), The decision to
define lighr as Velecrromagnetic radiation of such-
and=such wavelengths' was sciennfically justified
by the lollowiog sorts of considecations {as has
alten been pnted ouel:

(1] It made possible the deszasion of the lows of
aptics {up to frsc approximation)  from more
“hasic” physical laws, Thos, even if it had accom-
plished nothing elze, this theoretical idencification
wanbd bave been a move toward sunplifving the
structure of sciencific laws,

{2 T made possible the derivation of sem pre-
dictions in the “reduced™ discipline (Le., oprics),
[n particular, it was now possible o predico
that n certain cases the lows ol peomereical aptics
would  wof hold. (O
comments on the reduction of Kepler's lows
Mewton's),

Mow let v oy o envisage the cireumstanocs
under which a theoretical identlication of mental
states with phiysiclogieal states might be m aceord-

[hihem™  lamous

ance with good scientific procedure, In general
terms, what s necessary is thar we should have
not weere correlates’ For subjective states, but
something much more elaborate — e, thar we
should know of physical states (say microstaces of
the central processes) on the hasis of which we
could not merely predier human behavior, but can-
aally explam ir,

In order to avosd “catemory mistakes” i is
necessary o resteict this notion, “explain homan
hehavior,” very carclully, Suppose 4 man says 1
feel bad.™ Hiz behavior, described in one see of
catepories, 18 Csming chat he feels bad." And the
explanation may be “He said thar he felt bad
hecause he was hungry and had g headache™ 1
o ot wish to sergest thae che event *Jones statie
that he feels bad™ can be explained in ferms of the
lavws of pdpsrer, Buc there is another event which is
very relevant, pamely “lones' body produciog
stsch-and-such sound waves." From one point of
view this is o “different event™ from Jones” stating
that he feels bad, But (to adape a remark of Flan-
son's} there would be no point in remarking thas
these are different events if there were not 2 scnsc
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in which they were the spae evene, And it is the
sumse in which rhese are the “same event' and noc
the sense in which these are “different events” that
is relevant here,

I Fine, all 1mean when | speak of “causally
explaining human behivior is: causally explaining
certain pliysical events {motiong of bodies, prsl e
tions of sound waves, cre.) which are in the sense
just referred o the “same” as the events which
make up human behavior. And no amount of
“Bale-ism™ can succeed in arguing away whar is
obwiously a possibility: that physical science might
succeed in doing this much,

If this much were a reality, then theorcrically
identilying “mental seaces™ wich their “eorrelates™
would have the following two advantapes:

(1) Tewounld he possible (again up to “Arstapproy-
imation”} to derive from phyvsical theory the
classical laws (or low-level peneralizicions) of
wimmon-sense  mentahistie’”  psychology,
such as: “People tend to avoid things with
which they have had painful experiences.”

(21 It would be possilile to predice the cases {anl
they are legion) in which eommon-sense
Hmentalistic” pavchology Gails,

Advantage {2) could, of course, be ahtained
withour  “identification™ (bv using correlation
laws], But advancage (23 could equally have been
obtained in the case of optics witheut identification
(by assuming that Bght accompanies electromag-
netie mdiation, but is not ddenticald with it), Bur
the cumbined cffeet of climinating certain lows al-
togecher {in favor of theoretical definitions) and
increasing the explanatory power of the theary
could nor be obtained inoany other way in cither
case. The point worth noticing is that erp argo-
ment for erd eeeosst ddentification woull apply
cgually an the mind -ty case and in the Hgchr
electromagnetism case, (Fven the “ovdinary lan-
guage™ argument could  have been  advanced
against the identification of light with electromag-
netic radiation.)

Two small points () When 1 call “fight i
elecrromagnetic  mdiation (of  such-and-such
wavelengths)" o definition, T do not mean thar
the statement is “analyric.’ But then “defini-
rians,” gregerdy o cadled, in theoretionl science
virtually sever are amalveic.™ (Ouine remarked
poce that be could think of at least nine good
senses of “delinition,” nome of which had any-

i
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thing to diwith analyticity.) OF course a philo-
sopher might then objecr to the whale raronad
of theoretical idenification on the gronnd dut i
15 1 grain to eliminace “lows™ in Fivar of “defin-
itions"™ if both are spaikesic starements. The fao
that the scientist does noe feel ar all the s
way i another illusteation of how unhelpful itis
o fook ar science from the standpoine of the
questien “Analytic or synthetic? (i) Accepting
i theoretical identification, ¢, “Pain & stimy-
fation of C-fibers," does not commit one @
futerchanging the teems “pain and “stimulition
of Cefibers”™ i ddiomatic  1lk, as Black
suppested. For mnstance, the identificidon of
Pwarer’ with “H0" 35 by now o very well-
known one, bur no one says “Bring me o ghs
of Ha)," except as a joke,

I believe that the sceount just presented is able
fap o explain the fact that sentences such as *Men-
tal stace ¢ i Wlentical with brain state 67 are
deviant in present-day English, while (k) mitking
it clear how these same sentences might become
wondeviant given a suitable ineredse in our scient-
ific insight into the physical natre and couses of
human behavior. The sentences in question cannos
today be wsed to express a theorerical identific-
tion, because no such identification has been made;
The act of theorerical identification i not 1 act
that can be performed “at will™; there are precon-
ditions for its performance, as there are for miny
aces, and these preconditions are not satisfied
tocay. On the other hand, if the sort of seientifie
theory described above should marerialize. rhen
the preconditons for theoretical identificarion
would be met, as they were mer in the light-
electromagnetism case, and sentences of the rype
in guestion wonld then awismatically require a se
— mamely, o express the appropriate theeretical
identifications, Once again, what makes this ity
ol acguiring a use difforemt rom being given 1 use
tand from “change of meaning? properly so calfed)
is that the “new use™ is an automatic jrajeciion
from existing uses, wnd does not invelve arhilrary
stipulation (except insofar as some clement of #sti-
pulation™ mag be present in the acoeplance of @y
seientific hypothesis, incloding “The earth s
round*’),

So far we have considered only senrences of the
form ™ “mental state ¢ is identical with brain state
. Bue what ol the sentence:

(3} Memul stares ave microstates of the hrain?



This sentence does not, st speak, “give™ any
fartiendar theoretical identification: it onlv sqys
that unspecificd  theoretical identifications  are
possible, This is the sore of asseetion thar Peig)
might make. And Black™ might reply that in
nttering (31 Feigl had urtered an odd set of words
{ie., w deviant sentence). It is possible that Black is
right. Perhaps (33 is deviant in presenc-day Eng-
lish, But it is also possible that our descendants in
twen or three hundred veaes will feel thae Feizgl was
making perfectly good gense, and thar the lingu-
istic abjections to (3) were quite silly. And they too
may be right.

i Machine Linguoistics

Let us consider the lingnistic question that we luve
just discussed from the sndpoint of the analoxy
between man and Tuving machine that we have
been presencing i this paper. It will Be seen thae
o Turing machioe will probably not be able, iFic
lacks suigable “sense organs,” b construct A cor-
rect theory of it own constitution. On the other
harl 1 am inseare A™ will be o senpenee with a
definice pattern of cccurrence in the machine's
“language™ I the machine’s “language™ 15 suffi-
clently complex, it may be possible fo analvze it
syntactically in terms of 3 finice set of basic build-
g blocks {morphemes) and rules for constructing
a pentially infinite set of “sentences™ from these,
In particalar, it will be possible e distinguish
,n'fr.'_l.'n.lr:.:ff'c's.:a"ﬁ fram nrgranmnatical sertences in the
emachine’s “language.” Similarly, itmay be possible
o amsocite repulavities wich sentence occurrenoes
for, “describe sentence uses,” i the  Osford
jargony, and to assign “‘meanings®” w the Anite set
of morphemes and the lnite set of forms of come-
position, in such o way that the “uses” of the
variows  senteness ean e effectively preajected
from the meanings of the individus] morphemes
and forms of composition. 1In this case, one could
distinguish not enly “grammaiical”™ and “ungram-
matical™ sentences in che “'machine langoage,™ bue
als “deviant™ and “nendeviant' ones.

Chisholm woold fsist that it s mmproper o
speak of machines as emploving o lnguage, and [
agree. This is the reasom for my occasionally
encloging the words “langmage,™ "“meaning,” etc.,
in Praised-vvebrow™ quotes — to emphasize, where
necessary, that these words are being used in an
extended sense, On the other haond, 1 is mportant
to recopnize that machine performances may be
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whally anafagens 1o mpuage, so much so that the
whaole of linguistic theory can be applicd m chem,
I the reader wishes to check this, he puy go
through a work like Chomsky's Sytactic Strctures
carciully, and wote that e we ploce i the assumption
erfedved thae Hee corpus of witerances studied by the
bngaest was froduced by e consclons orzanian, Then
he may turn to such ploneer work in empirical
setnantics as LiTa Sewetre Awadpss and observe
that the same ching holds true e semaniiead
theary,

Two lurther remarks in this connection: (i)
Since | am contending that the mind-body prob-
lem 15 sy amalosons 1o the problem of the
relation herween structural and logical staes; noe
thar the two problems are whesisnad, a suitable grg-
oy between machioe “langoage™ and human lan-
guage 35 all that is necded here, (55) Chishelm
might contend that a “hehaviorisic™ semantics of
rthe kind attempted by T (e, one that dewes nin
rake “incentionality' as w primitive notion) iy
impossilile. But even i this were ooe, ic wonld
ot b relevant, For i any senantical theory can Gt
humsan language, ic has to be shown why a com-
phetely snalazons theory would noe {it the lanpuage
of 1 suitable machine. For mstance, i “intention-
alice™ plays a vole as o primitve notion 1na soest-
e explananion of human language, then 2
theoretical comstroer wath similar foesed relations
tir the corresponding “observables”™ will have the
sapee explanacory power in the case of machine
“languame, ™

OF enurse, the objection to “hehaviorisrice™ lin-
guistics might readfy bean objection to all arempts
at seientific linguisocs. Bur this possibilivy 1 fecl
justified in dismissing.

Mow suppose we equip our “theory-construct-
ing™ Turing machine wich “sense organs™ so thar
it can obtain the eopirical dat necessavy for the
comstruction af 4 theory of its own nature.

Then it may intreduce meo s Pthearetical lan-
guage’” noun pheases that can be “translaced” by
the English expression “ilip-fop 36,7 and scn-
tences that can be eanshaved by “Flip=flop 30 15
on" These expressions will have o meaning and
s quite distinet from the meaning and use of *
am in stee A" i the machine language,

IF amy “linguistie™ argament really shows that
the sentence *Tain is identical with stimulation of
CAlibers™ s deviant, in English, the same argu-
ment rust show thae “State A is identical with
flip-tlap 30 being on™ 15 deviant in the machine
binguage. 11 any argument shows that “Pain is

G
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identical with stimulation af Cfibers™ conld not
become nondeviant {viewing English now dachro-
mically) unless the words first aliered their mean-
mpgs,  the same  argument,  apphed o che
“diachronic linguistics of machine  language,”™
would show that the sentence "State A ds idenrical
with flip-flop 30 beipg on' could not become
nondeviant in machine language unless the words
first chargged their meanings. In short, every philo-
sophic argument that hes ever been emplayed in
conneetion with the mind—hoady problem, from che
oldest amd most naive feg., “sooes of conscious-
neas can just be seen o be dilTerent from phiysical
states”) 1o the most sophistcated, has s exact
councerpart in the case of the “problem™ of logical
states angl structural seares in Toring machines,

7 Conclusion

The moral, Thelicve, s quite clear i s no longer
passible o belicve that the mind-body problem is
1 genuine theovetical problem, or that 2 “selution™
v 3t wolld shed the shighrest bighe oo e world o
which we live. For it s guite clear thal no grown
man in his right mand would fake the problem of
the Midentity™ o Ynonidentity™ of lageal amd
structural states in 2 machine at all scriously —
not bectuse the answer 15 obvious, bur because 1
i oobviously of no dmportance shed the answer s
Bue if the so-called “mind-hody problem™ 15 noth-

MNotes

I By a “deviant™ oteerance 15 here meant one chat
deviates from a semantical regularity {in the appro-
priate natural nguage), The term iz taken from Paul
ST Bemantie Anafzece (Bhaca, WY Coroell Ulniver-
sity Press, 1960

2 G Rudolf Carnap, “The Interpeetation of Physics,”
in Readingss i the Malasophy of Scence, T1 Feigl and
M. Brodbeck, eds (MNew York: Appleton-Centurs-
Crofis, Inc,, 1953, and “The Methodological Chare-
ncter of Theoretical Conceps™ in Fanedotions af
Setenge and the Canerets af PE.:.'.'.‘J'I‘.'.I.‘Ir.'_Q;‘.' and Pypelo-
anedyoe, Ho Peigl and M. Serven, eds, Minnesos
Studiesan the Philosophy of Science, vol. 1 {Minne-
poli=; Liniversity of Minnesota Press, 1936}, This
medel of a zeiennfic theory 3s 1w oversimpliled o
bz of anueds general weilicy, dnomy I:i_]llrlii:-l'l: hinwever,
the eversimplifications <o nor affeet the present argu-
M.

G

ing bue g differenc realization of the same st of
Logrical and lnpuistic issues, then it must be just s
empty and just as verbal,

It is often an important insight that oeo prab
lema with distinet subject mateer are the samen
all their logical and methodological aspeces, In this
case, the insieht carries in its teain the reatization
that any eonclusion that might be reached ot
case af the mind-body problem would have e
reached, and fie the some reacons, inothe Tureing
machine case. Bur i i is clear {as it obwiously &)
that, for example, the conclusion that the legeal
arates of Turing machmes ave hopelesaly diffoerent
o thedr sceoctural staces, even il correct, ook
represent only a purely serbad discovery, then the
same conclusion reached by the same argimeris n
the human case must likewise represent a purely
verbal discovery, To put ic differencly, if the
mind—body problem s wdentiled wich any proo-
lem ol moere than purely concepreal mterest {eg,
with the gquestion of whether or not human heings
have “souls™}), then ewer it must be that (a) no
argument eiter used by a philosopher sheds the
afimhiess light on 1t fand chis independencly of the
wiy the argument teods), or (b} that some plile-
suphic argument For mechanism s correct, or [0
that some dualistic argument does show that Stk
human beings end Turing machines have souls! |
leavee it oo the reader to decide which of the three
alternacives ia ac all plausible,

3 Thes peint was made m Willard Van Ormean Chone,
“The Scope and Language of Science,™ Sk Fopre
wal for the Phifuseply of Seeence, vol, VI (1957)

4 OO0 Paul Zi0 " The Feelings of Robors™ and 1, |02

Sonart, VU Peadessor ST on Robots,™ St has informed
me that by a “robot™ he did not have in mind a
“learning machime™ of the kind emvisared by Smart,
aned e wounld agree chat the considerations brough
forward in his paper wouhl not pecessarily apply 1o
suech o mechine {8 i i properly be classed 25 a
“pachine' ar all), O the question of whether “this
machine thinks (feels, eted™ s deaian or not, it s
necessary b keep mnomind boch the poine raised by
ZUT (thent the important guestion 3s nol whether o
oot the veterance i deviann, bue wherler or nor it s
deviant for woncrivial reasons), and also the “diachen-
nie—svachromic'  dissineoon  discossed n See, 3
el
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[ parcicalar, I am sympathetic with the general
standpoint eeken by Smart i “Incompatible
Carlors,” Pleitmsapdecal Stfies, vol, X (1059, 39T
aied “Sensations and Brain Processes,” Phfesepbieal
Hevdere, vol, LEVIIT {1959, 141 However, see the
]inglliﬁ!il.‘: considerarions i Sec, 3,

For further details, of, 8Martin Divis, Compugabifiy
and Upsedvedidity (New York: MeGeaw-Hill Book
Company, Tnc,, 58] and Stephen Cole Kleene,
fosroustioer o Medamathemsties (Princeron: 13, Van
Mostrand Co., Ine., 19323,

This terminotogy is raken from Kleene, ap, e,
differs from thae of Davis and Toring,

This generalization is made in Dhavis, ep o, where
it s empleved in defining relative recursivencss,
This statement is a Torm of Churchy thesss (that
recursiveness equals effeerive compursbiliog)

Here it 15 necessary @ suppose that the entive sen-
tenee 1 am anstate A counts as @ single symbaol in
the machine’s olphabet,

Far example, 1 know thar the sunis 43 million miles
fromm the eatth, bur [ have oo ewdeese that this 15 5o,
In face, 1o not even cemenvber where T learned
s,

In fact, it wimld be impossible o decide whether
“Jones knows he bas o pain'™ is deviamt or not with-
out first reformulating the evidential condition so ss
Lo vl the shyection nonete 11 (i e b refor-
mukaterd seoas b save anything of the condition at
alll. However, the iscussion shove will indicare, |
beheve, why one might wgee 1o find that this sen-
tence 18 deviane.

Actully, it was not necessary po add any Vsense
argans”) existing computers check themselves Ty
“perfovming crocial experiments with themselves”
(i, carcying oul certain fest computations and
comparing  the resolts with the correct Tesulty
which have heen given),

I the sense of Paul Cppenheim and Hilaey P,
“Unite of Swience as 0 Working Hypothesis," in
Ciesefies, Fheories, o fhe M- Sody Praddem, H.
Feagh, G Mazwell, and M, Scriven, eds, Minnesota
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Minds and Machines

Studies in the Plebusophy of Science, vel, 11 (Min-
neapoliz; Universioy of Minnesotn Pross, 19550 oo
in the “epistemolozical” sense associared sarh Car-
nap’s writings on “physicalism.

In Hikry Putnam, “The Analvtic and the Syn-
thetic," i Seeensific Explawation, Space, swd Time,
H. |"1.':ig| ancl O Wasewell, wls, Minnesotn Stodies m
the: Philosophy of Science, vol, 111 (Minneagpaolis:
Ulniversity of Minnesoes Press, 1962,

Inn Moorwond Russell Tlanson, Peterns of Diccavery
{Lomdon; Cambridge Liniversity Press, 1955)

CE. 1hid.

CE the discuszion of geomerry in Purmam, o, ¢,
Dachronic hinguistics soudies the language as i
changes theough time;, synchronic linguistics seeks
onby codeseribe the Loguage ot one particular tims.
For a detailed ilimussill:l_. ofl JAR Nemareirs Arafyas,
of, ot Lam o extremely indebred o Zat, bath for
making this work available eo me and for personal
commrnunications on these matters. Section 5 of che
present paper represents pactly Zits mfluence
feapecially the wse ol the “senchronie-diachronic™
disginetiony, and parcly che application of some of
the ideas of Pumam, ep. cif., to the prosent mopic,
The term is taken from ST, Semantec Awadyis, o
(1A

The diseribetions of 2 word = the set ol sentences in
which it seours.

Haere “Meneal state 1 i identical with brain state "
is wsedd as @ surrogate for such sentences a= V' Pain s
ienrical withy stimoluion of C-fbers.™

This iz argued a0 Potneam, sp, o,

[y semtences of chis foew | odo nor Tieeeally ineas
spbstitusion tnstense: of "mental stare 48 05 identieal
with brain state . CF note 23,

I Wave, with hesitation, sscribed this posioon o
Blaick on the basis of his reniarks at the conference,
But, of eowese, | reabiee that e canno justly Be held
responsible for remarks made on the spur of the
[CTET T

This term s wsed o the sense of (3}, not in che
rraditional sense,



