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.How to Build a Person: A Prolegomeno~
Reviewed by Mahzarin R. Banaii, Yale Univenity

It has become especially fashionable ( I) AI has failed to meet its goal. the moment of judgment (although these
of late to give voice to one.s opinion Must an infant discipline be required to critics are probably responding to expec-
about the infeasibility of strong AI. The set. much less meet. a goal (the goal. of tations generated by some AI research-
sometimes mysterious objections con- course. being the triviality of building I ers). It is particularly ironic when cush-

verge to declare one impossibility: of intelligence from scratch)? This criticism I ion-chaired philosophers define when
building human-like intelligence. One reminds me of other austere requirements I another discipline ought to pay up. since
critic is philosopher John Searle.! whose it is philosophy that has "lost" entire sub-
frequently repeated Chinese-room anec- areas because sciences have come along
dote (claimed to disprove the merit of the 0 and taken over inquiry.

Turing test) arms with equal ease profes- Because their intellectualmakeupre-
sor and undergraduate alike when they TIle ,riti,i 01 strong AI sembles those of scientists and scholars
must roll up their sleeves and defend the are mGny, some Gre in other disciplines. I must assume that
inimitability of pure human intelligence. probGbl, legitimGte, Gnd AI practitioners will accomplish c?mp.a- I

Among other objectors to aruficlal- dd . th I rable goals amidst the usual hill climbIng :
' I. b old. h. l h a ress,ng em IGII on y ,. ,
Intellgence UI mg are p I osop er ..that charactenzes all sclenufic research.
Huben Dreyfus; mathematician James be...l,t the ~e~d. 011 the My position. apparently divergent from !
Lighthill.J physicist Roger Penrose..! and other hGnd, ,t 's some.."- some critics. is this: A new discipline
computer scientist Joseph Weizenbaum.5 alGrming thot mGn, 01 th. ought to be allowed to continue at the
I mention their disciplines because it criti,isms: eithe, imply 0' pace its own community finds appropri-
strikes me (a social p~ychologist i,nte:est- advOlot. the termillGfion ate. along paths regarded by its ~wn
ed in mental functIonIng) as a cunoslty 01 th AI. community to h<: wonhwhile. Bizarre
wonh examInIng that most of the well- e ente,p"". requirements of Intellectual output over

known criticisms of strong AI have been a specific time are at best a hindrance to
proposed by humanists and scientists the freedom of scientific pursuit. and
whose primary expenise is not AI. On ,that societies and organizations impose! older. imperialist disciplines should at
the one hand. it is obviously exciting to on their citizens. such as standardized least be embarrassed to make such de-
see such cross-disciplinary fire. especially I tests of cognitive abilities in grade school. i mands on newer ones.
at a time of increased disciplinary insu- or prescribed publication rates in univer- (2) Strong Al is not possib~. Not all
larity. The criticisms of strong AI are sities (which exacerbate information pol- critics of AI set up kitchen timers. 10-
many. some are probably legitimate. and i lution). Citing a failure to produce Tesults stead. they labor to document how strong
addressing them can only benefit the within a specific time is always trouble- AI (at least as it is conceived today) is
field. On the other hand. it is somewhat some: a sobering exercise for such a critic i wrongheaded or just plain mythical. From
alarming that many of the criticisms ei- might be to undertake a shon essay about i the stories about the lives of scientists my
ther imply or advocate the termination of the contributions of his or her own disci- mother read to me. I quickly abstracted
the Al enterprise. Some critics have ar- pline in its first 41 years. one fact: Imponant discoveries often oc-
gued for and been successful at cutting Of course. a science is at all times ac- cur in environments hostile to the ideas
off funding for AI research.3 I refer to 'countable to the society it serves. But my i and amidst warnings of the impossibility
the following two criticisms because of amazement derives from the ease and ,of the enterprises. Occasionally. a criti-
their pervasiveness: cenainty with which some critics divine i cism is mighty enough to cause a serious
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setback: Kelvin successfully rejected Issues of personhood bring us directly of cognition. Closet dualism emerges be- .1
Hutton's thesis of the age of the earth. to How to Build a Person: A Prolegome- cause of our relative lack of knowledge.
which contradicted the date favored by non. in which John Pollock admirably about and expenise with mental phenom- :
Kelvin himself./l Such history should sweeps aside the critics of strong AI by ena, which is why scholars from other 1
make us wary of the vigorous rejection not even addressing them. and instead disciplines. and even those in this field, :
of any new idea. gets on with the job of offering a serious are sometimes confused. Perhaps the j

Large-scale technological projects are and intellectually uplifting proposal newer sciences of the mind have not yet 1
continuously scrutinized and questioned: about how to .'build a person..' Pollock's convinced older disciplines of the spe- t
(such as the human genome and super- proposal. stated boldly and succinctly in cialized nature of their questions. the ex- j
collider projecr.s)' and AI shoul~ be no. the preface: is :'a defense of three theses: ' penise of their knowledge, and the im-

Iexception. But In the absence of any sen- token physicalism. agent matenalism, ! ponance of their methods. Why else is it
ous impossibility proofs. what is it about and strong AI." His position on dualism' that in our spare time we don't write
the possibility of creating anificial intel- comes through persuasively, concluding i books about quantum theory?
ligence that so unnerves and provokes? (The diffidence with which physicists
As compared 10 in-house debates about and philosophers approach the mental
the feasibility of scientific projects. deni- :. world is understandable. It is a vast and t
als of strong AI often come from those terrifying thing, although no more so than I
who are safely away from the trenches of WII.,.., Po/loekls SpecnK the nature of the universe or the state of j
AI. This is not the occasion to examine ex"';""" wi,. building the world's econ~my. But it has ceased r
the source of the cntlclsms .In. ~etall, so I a perSOII i. .wI.'" or to be a purely philosophical problem for .:f
will only mention two possibilities. the t "t" h" t *- 1 some of us since procedures have be- I
second of which leads to the topic of the uftOb ~~.'s u'. S rG.~' o. come available that allow empirical con- I
book under review. "f/u'", thGt not onl, firmation and replication. Parochial as

Discomfon with strong AI might re- SGti.Ii.. our technologicGI- this sounds. I believe experimental and
tlect a special variety of ego bias. We empiri,i.t heart., b"t also other empirical evidence will ultimately
have anecdotal. observational. correla- will se,... as prima la,i. remove the remnants of dualism that still
tional. and experiment~ evidence for .vidence in." port or hover around discussions about human

vanouslevelsofegoblas(suchasgroup- "p thought.)
serving biases: racism. sexism. .'religion- refutation 01 ,hall.ng.. Pollock's book begins with a fable
ism:' ageism. nationalism. communalism. to strong AI. about a species. the Oscarites,* which
casteism. and species-centrism). Com- we quickly realize is our own. Through I
mon to these is a cenain social solipsism. them. Pollock introduces the nuts-and- t
a difficulty in accepting the existence of ! in a chapter that is as enjoyable as its de- bolts of his attempt to implement a per- 'I
socially discrepant organisms. marked by i lightful title -"Cognitive Carpentry" -, son: external sensors for perception and;
the tendency to place undue imponance j suggests. Pollock's major contribution is : pain (sense organs); internal. introspec-

on any kind of difference and to conven in demystifying the relationship between tive sensors that sense the operation of
that difference into inequity. Criticisms the physical and mental. By discussing the external sensors: and second-order f
of AI can be viewed as a form of species- i this issue in the practical context of perceptual sensors that make Oscarites t
centrism. of resistance to imagining or building intelligence. Pollock undercuts aware or conscious of lower-order sen-

1accepting a new species that might be : the befuddled dualism that characterizes! sors. It is this awareness that allows an ,
human-like in both a superficial and a thinking about the mind-body problem. : intelligent machine to "invent a mindl ;
deep sense. (I had believed until recently that any body problem." Pollock believes that

Because the debate today concerns the form of dualism must be abhorrent to the awareness at varying levels of mental
mere possibility of AI. it is concerned 2Oth-century scientist. so I was surprised functioning is critical -indeed. it is the
largely with issues of scientific and tech- to encounter closet -perhaps even un- necessary and sufficient condition -for,
nological feasibility. If, however. anifi- intended -dualism in arguments about producing artificial intelligence. As his
cial intelligence that equals (or dupli- the uniqueness of consciousness. the even treatment of token physicalism and agent
cates) human intelligence is created. the greater uniqueness of the unconscious. : materialism unfolds. mental events are
issues will become legal. political. eco-. the mysticism of self knowledge. the baf- I seen as physical events, and people
nomic. social. and moral. :wo.thousand fling nature of emotion. and the enigma (cognitive agents) are seen as physical I'

years from now. when a hlstonan begins I

to write a thesis about the first discus-
sions of strong AI. it may well be struck
by the similarity between resistance to * Accuracy in scientific observation. inference. and writing fails when g~ndered l~guage is
"rantin ersonhood to artificially intel- used. The only annoying aspect of Pollock's book is his pervasive use ot "masculim~t" language~ g p ..("he" and "man" most noticeably). The name '.Oscar" is itself a sInkIng example of Just how
llgent organisms and the constitutional fundamental is the social category of gender. Pollock uses the name to refer to all current hu-
denial of personhood on grounds of race mans. as well as to a species that will presumably have no use for the primary function of gen-
in the US in 1787.7 der: reproduction.
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objects. Neither claim denies the exist- were macroscopically visible. I think we would: 2. H.L. Dreyfus. What Computers Can't Do:
ence or imponance of mental states and regard token physicalIsm as beIng as much of ' The Limits of ArtijiciallnteUigence. Harp-
coenitive agents. but this approach does a commonplace as IS the observauon that erColophon. New York. 1972.

-what we sense propnocepuvelv IS our own I '.clear away the cobwebs that surround bodily movements. .3. 1.Llghthlll.':~.nificialIn;telligenc.e:AGen- .
discussions of the relationship between eral Survey, In ArtijiclallnteUlgence: A

Paper SymposIum. Great Britian Sciencethe mental and the physical of human If thiS IS Indeed a possible reason for Research Col L d 1973uncI. on on. .
thought: the dualism that blurs the vision of other- ~ R Penrose Th E ' N M ._.J emperors ew I,...:

It is imponant to stress the ordinariness of wIse astute professionals. I would guess Concerning Computers. Minds. and the
the kind of physical objects that are people. I that psychophysicists and psychobiolo- Laws of Phvsics. Oxford University Press.
They are. of course. very complicated physi- i gists (scientists who must probe the rela- Oxford. England. 1989.
cal objects in that they have extraordinarily I tionship between the physical and the 5. J. Weizenbaum. Computer Power and HII-
complicated structures. but there IS nothIng I t I th . h d d man Reasoning W H Freeman SanF~ft

men a WI a unique even an e nessj metaphysically extraordInary about them.. .CISCO. Calif.. 1976.
: are least likely to fall prey to the dualism I

The physical and the mental are quite i mystique. : 6. J.D. Burchfield. Lard Kelvin andtheAgeo!

...the Earth. Chicago University Press Chi-distinct -..How could the sensation be In the next several chapters. Pollock cago. 1975. .
the same as the feel of the sensation? ' elaborates on several constructs relation-;

7 E C S . th T h C .,. L- U . dml .1, e OnStltUtlon oJ tnc nlte
That would be analogous to a rock being ships among them. and their link to actu- I States. Harper & Row, New York. 1979.
the same as the feel of the rock:' -and al implementation: the notion of a self as I
yet they are involved in a .'single causal a necessary condition for rational thought: !
nexus.. because they are .'just physical the imponance of functional analyses of
events that can be sensed in a second human cognition: the syntactical and "~z.ri. R. p is an assistant professor in
way." content propenies of thought: and finally, I t~e Depanment of Psychology at Yale Univer- i

I find this reasoning enormously satis- the conclusion that makes Pollock's ver- ; SS ltatyu.' SheNcan beH reachCedTa06t PO520B70X I IA. Y~e I
I...'. ; on. ew aven -447; e-mail,

fYlng, panly because It provides an In- slon of a person unique: "The concept of I mbanaji@yalevm.ycc.yale.edu

sight into just why the confusion of dual- a person must simply be the concept of a
ism mistakenly emerges. Using Pollock's thing having states that can be mapped
analogy, imagine holding a ball (creating onto our own in such a way that if we : .
a tactile experience of sphericity) versus suppose the corresponding states to be !
seeing the ball (creating a visual experi- the same, then the thing is for the most;
ence of sphericity). It is obvious that the pan rational." i
same situation is experienced in two ,A thorough evaluation of the final :
modes. and no confusion about the iden- : chapter on "cognitive carpentry" lies out- ;
tity of visual and tactile objects emerges side the scope of this review. Whether 1ST NTERNA1DW.CC'~~

in our belief (independent of whether Pollock's specific experiment with build- : ~ ARlRJALt4 JBOOeU
sight and touch actually have a common ing a person is successful or not. it is his ~~ 00 WAilSIREET
object). Likewise. Pollock argues that the I strategy of "building" that not oDiy..satis- ,
epistemological justification for token fies our technological-empiricist heans. The proceedings of the First International
physicalism is .'almost precisely the but also will serve as prima facie evidence I Conference on AI Applications on Wall
same." and that the functioning of the in suppon or refutation of challenges to Street presents the newMt ~plicatioD8 of
h h . I 0 ." h Id ., AI G . h I ..: knowledge.b8sed technologtes forypot etlca scantes s ou convince I strong. Iven t e pre Imln ary nature, finanal li ' Th' ...C\ servIce app ations. e 48
us that It IS at least possible that our In- i of Pollock s Implementation of cognitive papers in this book discusa new concepts
temal senses are sensing events that can i carpentry (a term I wish I had coined). it i .and a.dvanced techniqu. in artificial
in principle also be se~sed by our exter- i i~ his unclou~ed and pragmatic expres-; :~~~:w-=--~.
nal senses and would. In later guise. be 'slon of the mind-body problem that will i eDgUIemmg.

called' neurological events.' There is make a lasting contribution to this debate.; CAJDtmll8: Understanding News. Market
nothing logically absurd about this:' So Pn!diction. Risk MaDa88IJHa1t Portfolios,

.."] A . P II k ' Trading Expert Systems, Risk. Management
why the contusion. gain. 0 oc s : for Compliance. Risk. MA~ for
own words provide the best explanation: H B .Id P .A P I Trading. Underwriting and Interpretation.ow to UI a erson. ro egome- M d A .. ti. F ' '-' 1;"..-

ergers an cqWSI on. ~t"'"

The visual/tactile isomorphism is very! no.n by John Pollock. MIT Press. Cam- Sys.tems. Selection and Spa;:ifit'ation.
obvious to us because we are constantly aware I bndge. Mass.. 1989, ISBN: 0-262- Rating and Screening, Intelli8Bl1t User
of both sides of the isomorphism and we I 16113-3. Interfaces.

make continual use of it in our judgments I 344 PAGES. SEPTEMBER 1991
about the world. On the other hand. the phys- I SOFTBOUND ISBN o.81§2240.7
ical side of the presumed mentaUphysi~al I Ref ' CATALOG NO 2240 $70.00 MEMBERS S35.00
isomorphIsm IS buned deep withIn our bodIes I , ,
and is hard to gel at These IWO pieces of I I
reasoning must stand or fall together,... If we! I. J. Searle. "Minds. Brains and Programs:' in i I 1~:'::~~:.:::: ;S~O 0ftI8' ~ ~ &---:x
had transparent heads and the neurological I .Wind Design. John Haugeland. ed.. MIT :
events corresponding to Ihe mental events i Press. Cambridge, Mass.. 1981. 1-800-CS -BOOKS
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