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• N I N E * 

Artificial Intelligenc e an d th e 
Essence o f Humanit y 

Spectacular development s i n th e fa r reache s o f compute r scienc e ar e 
announced almos t daily . And the most striking advances concern no t th e 
brute powe r o f eve r faste r machines , bu t artificia l intelligence . Comput -
ers tha t appea r t o thin k will , w e ar e told , revolutioniz e th e workplac e 
and th e schoolroom. Thi s field has so fa r produce d relativel y littl e in th e 
way o f usabl e technology , bu t i t ha s triggere d a n enormou s debat e o n 
philosophical question s abou t th e natur e o f intelligence . A s wit h s o 
many debate s i n our society , mos t o f the participation o n bot h side s ha s 
taken th e scientists ' vie w o f th e world , eve n whe n implici t valu e ques -
tions cry out fo r th e addition o f othe r perspectives . 

The Origins  of  Artificial  Intelligence 

Artificial intelligence , the discipline tha t seek s to buil d thinkin g comput -
ers,1 trace s it s origin s bac k t o earl y effort s t o hav e machine s d o mathe -
matics. I n th e nineteent h century , Charle s Babbage' s "differenc e en -
gine," buil t with financial  suppor t fro m th e British government, was abl e 
to calculat e th e value s o f certai n polynomials. 2 Babbag e late r conceive d 
an "analyti c engine, " a  general-purpos e computin g machine . Althoug h 
never completed , it s design anticipate d man y feature s o f first-generation 
computers.3 

In Chapte r 6  we traced th e developmen t o f moder n digita l computer s 
in thi s century . A s th e powe r o f thes e machine s gre w an d thei r siz e 
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shrank, comparison s wit h th e huma n brai n becam e ubiquitous . Th e 
theoretical groundwor k fo r thinkin g abou t th e ultimat e capabilit y o f 
computers wa s largel y lai d b y Ala n Turing , th e brillian t Britis h mathe -
matician an d codebreaker . Turin g playe d a  ke y rol e i n developin g th e 
symbolic computation tha t i s central t o moder n effort s a t artificia l intel -
ligence. In 193 6 h e devised a  hypothetical logi c machine tha t consist s of 
an endles s piec e o f pape r divide d int o squares , wher e eac h squar e i s 
either blan k o r marked . A  scannin g devic e move s alon g th e pape r an d 
either make s a  mark , erase s one , o r move s on e squar e forwar d o r on e 
back. Turin g wa s abl e t o sho w tha t thi s machin e coul d comput e any -
thing that could be computed b y any machine, no matter how complex. 4 

In othe r words , logi c problems , an d an y problem s tha t ca n b e formu -
lated logically , can b e reduced t o a  series of yes or no steps . 

Modern researc h i n artificia l intelligenc e wa s energize d b y a  pivota l 
summer conferenc e a t Dartmout h Colleg e i n 1 9 5 6/ Joh n McCarthy , 
assistant professo r o f mathematic s a t Dartmouth , coine d th e term artifi-
cial intelligence  whil e writin g a  proposa l fo r th e conference . A t th e 
gathering, McCarthy , Marvi n Minsky , Alle n Newell , Herber t Simon , 
and other s exchanged findings  an d idea s about compute r language s tha t 
were suite d t o flexibl e proble m solvin g an d abou t program s the y ha d 
written tha t could , fo r example , prove mathematica l theorems . To arti -
ficial intelligence researchers , computers ar e not number crunchers . They 
are machine s tha t ca n mimi c huma n behavio r i n area s rangin g fro m 
conversation t o chess . 

Two majo r approache s characteriz e curren t wor k i n artificia l intelli -
gence (AI) . Symboli c A I relie s o n seria l processin g i n whic h softwar e 
operates o n hardwar e i n a  singl e trac k approac h t o problems . Neura l 
network AI , which i s modeled mor e o n ho w th e human brai n functions , 
uses paralle l processin g an d doe s no t distinguis h a s sharpl y betwee n 
hardware an d software. 6 Bot h technique s pursu e th e ultimat e goa l o f 
building machines , includin g robot s wit h a n arra y o f sensor y devices , 
that ca n learn an d thin k i n a  human fashion . 

Artificial Life 

In recen t years , a  rival conceptio n o f compute r intelligenc e ha s begu n t o 
challenge traditiona l AI . The artificia l lif e movemen t i s more concerne d 
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with compute r program s tha t mimi c bird s i n fligh t tha n wit h thos e tha t 
play chess. Although ofte n describe d a s a subset of artificia l intelligence, 7 

the history an d goal s of artificia l lif e are somewhat distinct . 
The intellectua l forbeare r o f artificia l lif e i s Joh n vo n Neumann , a 

mathematician wh o was born i n Budapest an d cam e to the United State s 
in 1930 . Afte r Worl d Wa r II , von Neuman n wa s on e o f th e creator s o f 
the modern concep t o f the computer , i n particular th e linkage between a 
memory uni t an d a  centra l processin g unit . Vo n Neuman n wrot e quit e 
generally abou t wha t h e calle d automata,  o r self-operatin g entities , 
which coul d procee d "i n ligh t o f instruction s programme d withi n it -
self."8 Vo n Neuman n include d bot h machine s an d biologica l organism s 
in this category o f "automata." 9 

This concep t evolve d i n th e lat e 1960 s with th e creatio n o f compute r 
games, suc h a s Life , i n whic h simpl e instruction s whe n playe d ou t a t 
length le d t o fascinatin g pattern s o f "cel l birth " an d "death " emergin g 
on a  sor t o f checkerboar d o n th e compute r screen. 10 Influence d b y 
these an d othe r developments , Christophe r Langto n o f th e Lo s Alamo s 
National Laborator y coine d th e ter m artificial  life  an d gav e th e field 
definition b y organizin g th e first  artificia l lif e conferenc e a t Lo s Alamo s 
in 1987. 11 

As presentl y practiced , artificia l lif e involve s writin g program s tha t 
create flexibl e compute r entities . Thes e entitie s ar e give n a  fe w simpl e 
rules t o follo w tha t gover n suc h matter s a s mobilit y an d reproduction . 
When thei r environmen t change s the y adapt . Thu s computer-simulate d 
"birds" hav e evolve d "flocking " behavio r tha t i s remarkabl y simila r t o 
that o f biologica l birds. 12 Artificia l lif e proponent s maintai n tha t wha t 
they hav e create d will  someda y deserv e t o b e called "alive " ever y bi t a s 
much a s creation s mad e o f DNA . A s Langto n ha s pu t it , "microelec -
tronic technology an d genetic engineering will soon give us the capabilit y 
to create new lif e form s in  silico a s well a s in vitro" 13 

At on e level , th e contras t wit h traditiona l A I i s sharp . Artificia l lif e 
seeks t o replicat e biologica l organism s fro m th e botto m u p throug h 
evolution, whereas A I operates fro m th e top dow n b y creating machine s 
that undertak e sophisticate d activitie s lik e playin g chess . Langto n ha s 
written tha t th e first  conference o n artificia l lif e revealed tha t th e partici -
pants share d " a ver y simila r vision , strongl y base d o n theme s suc h a s 
bottom-up rathe r tha n top-down  modeling , local  rathe r tha n global 
control, simple  rathe r tha n complex  specifications , emergent  rathe r tha n 
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prespecified behavior , population  rathe r tha n individual  simulation , an d 
so forth." 14 

At anothe r level , however , artificia l lif e share s a  grea t dea l wit h 
artificial intelligence , an d i t i s no t surprisin g tha t a t man y universitie s 
they ar e groupe d i n th e sam e department . Th e goal , afte r all , i s t o 
have computers , al l o f whic h operat e withi n th e limit s se t b y Turing' s 
theoretical work , tak e o n a  variety o f task s previously though t t o b e th e 
sole province o f biologica l organisms . 

The Practical  Impact  of  Artificial  Intelligence 

The potentia l impac t o f artificia l intelligence , broadl y defined , range s 
over fields  lik e machin e translation , medica l diagnosis , modelin g o f dis -
eases, an d operatio n o f aircraft . Th e U.S . governmen t ha s bee n suffi -
ciently intrigue d t o suppor t A I wit h fundin g fro m a  variet y o f sources . 
The Advance d Researc h Project s Agenc y withi n th e Departmen t o f De -
fense ha s provide d support , a s hav e th e individua l service s throug h th e 
Office o f Nava l Research , th e Arm y Researc h Offic e an d th e Ai r Forc e 
Office o f Scientifi c Research . O n th e civilia n side , th e Nationa l Scienc e 
Foundation fund s an d coordinate s a  variety o f endeavors . The Nationa l 
Aeronautics an d Spac e Administration , fo r example , i s interested i n th e 
use of intelligen t robot s i n space missions. And the National Institute s of 
Health ha s supported effort s t o search fo r a  cure for AID S using artificia l 
life techniques. 15 

Government suppor t fo r A I ha s ha d it s up s an d down s bu t i t wil l 
persist. Muc h o f i t i s "littl e science, " sprea d out , i n classi c fashion , 
among a  variet y o f agencie s an d i n th e civilia n an d militar y sectors . 
There i s enoug h intellectua l interes t t o engag e th e researc h communit y 
and enoug h promis e o f practica l payof f t o satisfy th e legislature . 

Of course , here , a s elsewhere wit h basi c science, the practica l payoff s 
are mor e elusiv e tha n the y first  appear . A I has no t bee n immun e t o th e 
overpromising tha t s o ofte n occur s whe n th e scientifi c ethi c o f progres s 
is expresse d i n th e publi c realm . I n 1949 , fo r example , th e directo r o f 
natural scienc e a t th e Rockefelle r Foundatio n propose d tha t computer s 
be use d t o solv e "worldwid e translatio n problems, " reasonin g tha t be -
cause the y ha d broke n code s i n th e war , the y coul d "decode " on e 
language int o another. 16 Bu t languag e turne d ou t t o b e a  good bi t mor e 
subtle an d contex t dependen t tha n supposed , an d machin e translator s 
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have s o fa r solve d rathe r little . More recently , th e U.S . Army's priz e AI 
project, th e "Autonomou s Lan d Vehicle " ra n of f th e road . Plan s calle d 
for a n armore d transpor t vehicl e tha t coul d delive r supplie s unde r com -
bat conditions withou t a  human driver , bu t five years of work produce d 
a vehicl e unabl e t o driv e a t adequat e speed s eve n unde r tes t conditions , 
and th e program wa s cancelled. 17 

At present , althoug h man y compute r program s clai m t o b e "intelli -
gent" o r t o us e "artificia l intelligence, " actua l use s o f computer s fo r 
flexible proble m solvin g typically don e b y humans hav e been rar e in th e 
commercial sector . Althoug h man y wer e launche d wit h grea t fanfare , 
very fe w companie s specializin g i n artificia l intelligenc e hav e survived , 
and man y o f thos e ar e struggling. 18 Th e mai n successe s hav e bee n i n 
narrow area s such a s credit verification. 19 Moreover , w e can confidentl y 
predict tha t whe n product s d o arriv e i n larg e numbers , th e regulator y 
gap wil l tak e it s toll . If , fo r example , cleve r program s ar e writte n t o 
diagnose diseases , tha t doe s no t mea n the y wer e writte n wit h th e sort s 
of question s tha t aris e i n malpractic e action s i n mind . And , a s note d i n 
chapter 6 , th e protectio n o f intellectua l propert y i n compute r softwar e 
remains a  formidabl e problem . Give n th e paucit y o f actua l artificia l 
intelligence product s on-line , i t i s difficul t t o sa y exactl y wher e othe r 
regulatory problem s wil l com e in , bu t ther e i s no reaso n t o believ e the y 
will be absent . 

Consciousness and  Human  Uniqueness 

All o f thi s mean s simpl y tha t artificia l intelligenc e i s likely t o follo w th e 
normal pat h t o usabl e technology—rockie r tha n anticipated . Bu t a s 
with othe r development s i n science , the limite d commercia l impac t doe s 
not mea n limite d impac t o n ou r values . Indeed , th e prospect o f thinkin g 
computers ha s create d a n extraordinar y amoun t o f publi c debat e o n 
remarkably philosophica l issues . As computers hav e apparentl y becom e 
more lik e humans , w e human s hav e struggle d t o retai n ou r distinc -
tiveness. Thi s ha s resulte d i n a  ne w emphasi s o n th e importanc e o f 
human consciousnes s an d self-awareness , an d a  growin g debat e ove r 
whether machine s ca n posses s thos e traits . But , remarkably , eve n thi s 
debate i s dominated, o n bot h sides , by the scientific worl d view. 20 

The observation tha t advance s i n science can diminis h a n individual' s 
sense o f uniquenes s i s hardl y new . Sigmun d Freud , fo r example , wrot e 
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that "[h]umanit y ha s in the course of time had t o endure from th e hand s 
of science two great outrages upon it s naive self-love."21 Freu d identifie d 
these "outrages " a s Copernica n astronomy , whic h displace d th e eart h 
from th e cente r o f th e universe , and Darwinia n evolution , which posite d 
a continuit y betwee n animal s an d man. 22 Freu d believe d tha t resistanc e 
to hi s ow n theorie s stemme d fro m th e fac t tha t h e furthe r insulte d 
humanity b y "endeavourin g t o prov e t o th e ego  o f eac h on e o f u s tha t 
he is not eve n maste r i n hi s own house , but tha t h e must remai n conten t 
with th e veries t scrap s o f informatio n abou t wha t i s goin g o n uncon -
sciously in his own mind." 23 

If Freu d correctl y identifie d thre e blow s t o ou r pride , tw o o f the m 
have t o som e exten t bee n absorbed . Ma n ha s cede d hi s plac e i n th e 
physical cente r o f th e univers e wit h reasonabl e grace . An d i f Freud' s 
own theorie s hav e no t achieve d th e acceptanc e o f thos e o f Copernicus , 
that ma y simpl y b e becaus e the y d o no t deserv e tha t acceptanc e o n 
scientific grounds . I n an y event , man y peopl e toda y ca n comfortabl y 
concede that they sometimes have, as Freud argued, unconscious motiva -
tions. 

Darwin's theor y o f evolutio n remain s muc h mor e controversia l i n 
some sector s o f society , an d tha t ma y b e precisel y becaus e i t continue s 
to threaten huma n self-estee m i n the way that Freud suggested . Althoug h 
evolution i s widely supporte d b y the scientific community, 24 it s inclusion 
in th e curriculu m remain s a  contentiou s subjec t i n man y schools , a s w e 
saw i n chapte r 5. 25 To o muc h continuit y betwee n mankin d an d othe r 
animals can be quite upsetting. 26 

Even fo r man y o f thos e wh o believ e i n evolution , th e huma n trai t o f 
self-awareness preserve s a  distinctio n betwee n peopl e an d a t leas t som e 
animals. Consider , fo r example , the position o f Pete r Singer , the influen-
tial advocat e fo r anima l rights , whos e Animal  Liberation  ha s bee n 
termed "th e bibl e of the animal liberatio n movement." 27 Singe r present s 
a strictl y utilitaria n argument ; followin g Bentham , h e say s th e relevan t 
question i s no t whethe r a n anima l ca n reaso n o r talk , bu t whethe r a n 
animal ca n suffer. 28 H e thus stresses the abundant evidenc e that animal s 
can fee l pai n an d argue s tha t thi s pai n mus t b e take n int o accoun t i n 
human decisio n making. 29 Bu t h e expressl y reject s th e notio n tha t hu -
mans are like all other animal s in terms of self-awareness : 
To avoi d speciesis m w e mus t allo w tha t being s wh o ar e simila r i n al l relevan t 
respects hav e a  simila r righ t t o life—an d mer e membershi p i n ou r ow n biologi -
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cal specie s canno t b e a  morall y relevan t criterio n fo r thi s right . Withi n thes e 
limits w e could stil l hold , fo r instance , tha t i t i s worse t o kil l a  normal adul t 
human, with a  capacity fo r self-awarenes s an d the ability to plan fo r th e futur e 
and hav e meaningfu l relation s wit h others , tha n i t i s t o kil l a  mouse , whic h 
presumably does not share all of these characteristics.30 

Indeed, Singe r argue s generall y tha t nonhuma n animal s ar e no t capa -
ble o f makin g mora l choices , thus makin g irrelevan t th e questio n o f th e 
propriety o f thei r behavio r towar d eac h other. 31 I t i s n o criticis m o f 
animal right s advocate s t o not e tha t som e o f the m migh t find  i t mor e 
difficult t o subscrib e t o a  doctrine tha t di d no t retai n suc h a  specia l rol e 
for humankind . Ther e are , afte r all , man y i n th e emergin g field  o f 
cognitive etholog y who , o n thoroughl y Darwinia n grounds , find  evi -
dence fo r anima l consciousnes s an d awarenes s an d plannin g i n animal s 
ranging from bird s to rhesus monkeys to honeybees. 32 

In an y event , whethe r o r no t human s fee l comfortabl e bein g groupe d 
with animals , a  new challeng e t o huma n uniquenes s ha s arise n wit h th e 
development o f th e computer . A s Bruce  Mazlis h pu t it , i f Copernicus , 
Darwin, an d Freu d place d ma n o n a  continuou s spectru m wit h th e 
universe, th e anima l kingdom , an d hi s ow n psyche , moder n technolog y 
seeks t o eradicat e th e final  discontinuity—tha t betwee n ma n an d ma -
chines.33 

Preserving thi s discontinuit y ha s becom e importan t t o man y people . 
As soo n a s machine s maste r on e tas k don e b y humans , ther e ar e thos e 
who sa y tha t som e othe r tas k involve s th e reall y essentia l aspec t o f 
humanity. I t is this progression tha t has led to the modern preoccupatio n 
with self-awareness . 

The stor y o f chess-playin g computers , a n importan t are a o f artificia l 
intelligence research , i s instructive. Although th e rule s of ches s are easily 
taught t o a  computer , an d althoug h a  compute r ca n calculat e muc h 
more rapidl y tha n a  human , i t wa s lon g believe d tha t certai n essentia l 
intuitive aspect s o f th e gam e woul d alway s giv e huma n player s a n ad -
vantage ove r a  machine . As recently a s 1987 , one commentato r claime d 
that "i t ha s been calculate d tha t a  computer bi g and fas t enoug h t o bea t 
a worl d clas s ches s maste r woul d hav e t o b e approximatel y th e siz e o f 
the solar system." 34 B y 1990 this claim had bee n falsifie d rathe r dramat -
ically b y the progra m Dee p Thought , whic h ha s defeate d severa l grand -
masters an d ca n ru n o n an y powerfu l computer. 35 Althoug h Dee p 
Thought ha s bee n defeate d b y th e worl d champion , th e progra m i s 
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better tha n al l bu t abou t on e hundre d player s i n th e world. 36 Dee p 
Thought play s muc h bette r tha n th e five  graduat e student s wh o devel -
oped it , and i t will continue to improve.37 According to one grandmaste r 
who los t t o it , "Dee p Though t combine s enormou s spee d an d computa -
tional powe r wit h sophisticate d analysis , itsel f develope d b y computer , 
of th e relativ e value s o f th e ches s piece s dependin g o n wher e the y ar e 
and wha t stag e the game has reached." 38 

Yet some now explicitly rejec t th e notion tha t grandmaster-level ches s 
programs represen t a  mileston e i n th e developmen t o f artificia l intelli -
gence.39 To them , consciou s self-awarenes s i s a key aspec t o f th e huma n 
brain's activity , and , the y assert , suc h consciousnes s ha s no t bee n 
achieved b y curren t chess-playin g machines. 40 I n othe r words , Dee p 
Thought ma y pla y a  mea n gam e o f chess , but , unlik e humans , i t doe s 
not know i t is playing chess. 

Thus t o many , th e utterl y internal , subjectiv e sens e o f consciousnes s 
represents a  safe harbor fro m th e march o f progress : 

Science ha s reveale d th e secret s o f man y initiall y mysteriou s natura l phenom -
ena—magnetism, photosynthesis, digestion, even reproduction—but conscious -
ness seems utterly unlike these. For one thing, particular case s of magnetism o r 
photosynthesis o r digestio n ar e i n principl e equall y accessibl e t o an y observe r 
with the right apparatus, but any particular case of consciousness seems to have 
a favore d o r privilege d observer , whos e acces s t o th e phenomeno n i s entirely 
unlike, an d bette r than , th e acces s o f an y others—n o matte r wha t apparatu s 
they may have.41 

Thus the human capacit y fo r self-awareness—th e capacit y t o b e con -
scious o f ou r ow n existence—i s stil l celebrate d i n moder n culture . Even 
a fanc y compute r canno t thin k abou t itsel f th e wa y w e ca n ponde r 
ourselves. Indeed , self-referenc e ha s bee n describe d a s "America' s lates t 
social an d pop-intellectua l trend," 42 a  trend exemplifie d b y phenomen a 
ranging fro m th e "Gar y Shandlin g Show " t o Pulitze r Prize s fo r medi a 
coverage o f th e media. 43 Eve n la w revie w article s hav e begu n t o appea r 
that contai n footnote s citin g themselves.44 

The Debate  over  Computer  Consciousness:  Science  versus  Science 

But t o man y proponent s o f artificia l intelligence , consciousnes s i s no t a 
safe harbo r inaccessibl e t o scientifi c progress . The y hav e argue d explic -
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itly tha t digita l computer s canno t b e assume d incapabl e o f an y menta l 
activity: 

Minds exis t i n brain s and ma y come to exis t i n programmed machines . I f and 
when suc h machine s come about , thei r causa l power s wil l derive not fro m th e 
substances they are made of, bu t from thei r design and the programs that run in 
them. And the way we will know they have those causal powers is by talking to 
them and listening carefully t o what they have to say.45 

Thus the proponents o f wha t ha s come to be called "strong " artificia l 
intelligence believ e tha t a  properl y programme d compute r "woul d no t 
only thin k bu t kno w i t i s thinking." 46 Th e philosophe r Joh n Pollock , 
who i s engaged i n th e OSCA R projec t t o buil d a  thinkin g machine , ha s 
written i n How to  Build  a  Person tha t "[t]her e i s no obstacle to buildin g 
consciousness int o a n intelligen t machine." 47 Mos t dramatically , Han s 
Moravec, th e directo r o f th e Mobil e Robo t Laborator y o f Carnegi e 
Mellon University , ha s maintaine d tha t h e alread y see s evidenc e o f 
awareness i n hi s computer-drive n mobil e robot s tha t us e sensor s t o 
obtain informatio n abou t thei r location an d movements : 

In ou r lab , the program s w e have develope d usuall y presen t suc h informatio n 
from th e robot's world mode l in the form o f pictures on a computer screen— a 
direct window into the robot's mind. In these internal models of the world I  see 
the beginning s o f awarenes s i n th e mind s o f ou r machines—a n awarenes s I 
believe will evolve into consciousness comparable with that of humans.48 

There ha s bee n a  stron g publi c reactio n t o claim s suc h a s these , an d 
the growt h o f a  remarkabl e an d popula r se t o f sophisticate d argument s 
designed to show that digita l computer s ar e not conscious. By examining 
three o f thes e opponent s o f stron g artificia l intelligence—th e philoso -
pher John Searle , the mathematician Roge r Penrose , and the neurobiolo -
gist Geral d Edelman—w e ca n witnes s th e surprisin g rol e o f scienc e i n 
value formation . Surprising , becaus e th e opponent s o f compute r con -
sciousness, no less than th e proponents , stress the scientific worl d view . 

John Searle' s analysis of the problem require s an understanding o f th e 
so-called Turin g test . I n 1950 , when computer s ha d ver y littl e power i n 
modern-day terms , Alan Turing devised a n operationa l tes t to determin e 
when a  computer coul d thin k lik e a  human. 49 Unde r th e Turing test , a s 
this approac h wa s inevitabl y named , a  compute r an d a  huma n ar e 
hidden fro m th e vie w o f a  huma n interrogator. 50 Th e interrogato r put s 
questions t o th e compute r an d t o th e huma n wit h a  mechanis m suc h a s 

[1
36

.0
.1

11
.2

43
]  

 P
ro

je
ct

 M
U

S
E

 (
20

25
-0

1-
18

 2
0:

26
 G

M
T

)



l6o •  ARTIFICIALINTELLIGENC E 

a keyboard an d screen . Any questions a t al l can be asked. The compute r 
and th e huma n answe r throug h th e keyboar d an d scree n mechanism , 
but the y hav e differen t goals . Th e compute r ha s bee n designe d t o pre -
tend tha t i t i s a  human ; th e huma n i s simpl y bein g him - o r herself . A t 
the end, interrogators hav e to decide which o f th e two entitie s they hav e 
been communicating with i s the human. I f they consistently ge t it wrong, 
that is , i f th e compute r ha s consistentl y foole d them , w e sa y th e com -
puter ha s passed th e Turing test . 

No compute r ca n currentl y pas s th e Turin g test , an d a  moment' s 
reflection will  persuade you tha t i t will be quite a  feat i f a  computer eve r 
does. Obviousl y th e interrogato r wil l no t rel y o n simpl e informationa l 
questions wher e a  compute r ca n b e easil y programme d t o giv e a  hu -
manlike se t of responses. 51 ( A set that migh t include, of course , incorrec t 
answers t o difficul t mat h problems.) 52 The skillfu l interrogato r wil l rel y 
instead o n dialogue s i n whic h th e compute r will  b e force d t o respon d 
persuasively t o question s abou t earlie r part s o f th e discussion , t o sar -
casm, and t o context-based comment s on a  variety o f topics. 53 Nonethe-
less there ar e computer s toda y tha t ca n engag e i n a  reasonably sophisti -
cated dialogu e wit h humans , an d the y hav e foole d som e peopl e i n 
Turing test s o n limite d topics. 54 Unsurprisingly , ther e ar e man y i n th e 
artificial intelligenc e community wh o believ e that a  computer wil l some-
day pass a  generalized Turin g test. 55 

The philosophe r Joh n Searl e doe s no t debat e whethe r a  compute r 
could eve r pas s th e Turin g test . Instea d h e challenge s th e notio n tha t i t 
would b e terribly meaningfu l i f one could . Philosopher s an d other s hav e 
long discusse d th e implication s o f havin g a  machin e tha t coul d pas s th e 
Turing test. 56 Searle' s powerfu l contributio n t o th e debat e ha s mad e a n 
unlikely appearanc e i n popula r books, 57 periodicals, 58 an d eve n dail y 
newspapers.59 Indeed , Searle' s "Chines e room " argumen t ha s becom e a 
flashpoint i n th e disput e ove r whethe r huma n consciousnes s i s unique . 
With computer s makin g human reaso n see m decidedly ordinary , ther e is 
a dramatic upsurg e in interes t i n the question o f whethe r computer s ca n 
understand wha t the y ar e doin g i n th e sens e tha t human s do . Thi s 
interest i s so strong tha t Searle , through n o faul t o f hi s own, has had hi s 
views badly misrepresented a t times. Indeed those who look to Searle fo r 
a vindicatio n o f huma n uniquenes s ar e lookin g i n th e wron g plac e 
indeed. T o understan d wh y thi s i s so , we hav e to begi n i n th e "Chines e 
room." 
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Imagine, say s Searle , tha t programmer s hav e writte n a  progra m tha t 
enables a  computer t o "understand " Chines e i n the followin g sense. 60 If 
the compute r i s give n a  questio n writte n i n Chines e characters , the n i t 
can produc e a n excellen t answe r writte n i n Chines e characters . Th e 
computer i s so good a t thi s that i t cannot b e distinguished i n a  blind tes t 
from a  nativ e speake r o f Chinese . Thi s compute r ca n b e sai d t o hav e 
passed a  for m o f th e Turin g test , bu t i s i t correc t t o sa y tha t th e 
computer understand s Chines e i n th e way tha t th e nativ e speake r does ? 
To answe r thi s questio n Searl e propose s th e followin g though t experi -
ment: Imagin e yo u d o no t understan d a  wor d o f Chinese . Yo u ar e 
locked i n a  room wit h a  large baske t ful l o f Chines e symbol s writte n o n 
bits o f paper . Als o i n th e roo m i s a  larg e boo k writte n i n Englis h tha t 
gives a  serie s o f rule s fo r manipulatin g Chines e symbols . Th e rule s sa y 
nothing abou t th e meanin g o f th e symbols ; the y simpl y sa y thing s lik e 
"if yo u ar e given a  squiggle-squiggle symbo l fro m outsid e the room, find 
a squoggle-squoggle symbo l an d pas s i t back ou t under th e door." Whil e 
you ar e in the room , someone outside start s passing Chinese symbol s o n 
bits o f pape r unde r th e door . Yo u follo w th e rul e boo k an d pas s th e 
appropriate bit s wit h Chines e symbol s bac k ou t unde r th e door . A s i t 
happens, the bit s coming i n contain question s an d th e rul e book yo u ar e 
following i s cleverl y designe d s o tha t yo u ar e sendin g ou t excellen t 
answers. But you kno w non e o f this ; moreover , yo u hav e n o knowledg e 
of wha t an y o f th e symbol s mean . Nonetheless , t o a n outsid e observe r 
you wil l see m t o hav e passe d th e Turin g test . Jus t lik e th e outstandin g 
computer, you r answer s wil l b e indistinguishabl e fro m thos e give n b y a 
native speaker . Yet , Searl e concludes , yo u surel y d o no t understan d 
Chinese i n th e sam e sens e a s a  nativ e speaker ; indeed , yo u d o no t 
understand Chines e a t all . Yo u ar e mindlessl y manipulatin g symbol s 
according to a  book o f rules . Similarly, Searle argues, the computer doe s 
not understand Chinese . It too is simply manipulating symbol s accordin g 
to a  set of rules . Searle summarizes hi s point b y saying that synta x alon e 
is not sufficien t fo r semantics. 61 

Searle's argumen t ha s created a  firestorm  o f protes t amon g the propo-
nents of strong artificia l intelligence. 62 Hi s argument i s important i n par t 
because i t i s s o general . I t i s no t subjec t t o persuasiv e criticis m o n th e 
grounds that futur e advance s i n computer spee d or in parallel processin g 
will change the terms of the debate. 63 Searle has stressed tha t th e essence 
of th e stron g artificia l intelligenc e positio n i s tha t binar y processin g 
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per se—breakin g everythin g down int o yes-no questions manageabl e b y 
a digita l computer—ca n giv e ris e t o consciousness. 64 Searl e note s that , 
in principle , digita l computer s ca n b e made ou t o f anythin g a t all—bee r 
cans connecte d b y strings , fo r example. 65 Proponent s o f stron g artificia l 
intelligence ar e committe d t o th e positio n tha t a  bee r ca n compute r o f 
sufficient complexit y coul d pas s th e Turin g tes t an d woul d b e a s con -
scious of wha t i t is doing as a human. 66 

The objection s t o th e Chines e roo m argumen t ar e legion . Som e con -
tend tha t wherea s th e individua l i n th e Chines e roo m doe s no t under -
stand Chinese , th e whol e syste m does. 67 Jus t a s a  singl e neuro n doe s 
not understan d anything , bu t th e brai n does , th e individua l doe s no t 
understand Chinese , bu t the system—the individual , plus the rule book , 
plus the room, plus the slips coming in and out—understands Chinese. 68 

Others argu e tha t ther e i s simpl y n o wa y t o kno w whethe r an y othe r 
individual understand s anythin g excep t b y wha t the y sa y o r do , s o w e 
simply mus t assum e tha t th e perso n i n th e Chines e roo m understand s 
Chinese jus t a s w e assum e tha t sor t o f thin g abou t eac h other. 69 Stil l 
others directl y challeng e th e notio n tha t synta x i s no t sufficien t fo r 
semantics. The y not e tha t i t wa s onc e believe d tha t compressio n wave s 
in th e ai r coul d no t produc e soun d an d tha t oscillatin g electromagneti c 
forces could no t produce light. 70 Both of these positions are now discred -
ited.71 Someda y w e ma y realize , th e argumen t goes , tha t a  sufficientl y 
complex syntactica l syste m ca n indee d produc e meaning. 72 I f yo u wav e 
a ba r magne t i n a  dar k roo m yo u d o no t ge t an y visibl e light , jus t a s a 
person leafin g slowl y throug h wha t woul d b e a n extraordinaril y larg e 
rule book doe s not appea r t o obtain an y visible understanding.73 I n bot h 
cases the situation woul d appea r quit e differen t a s our understandin g o f 
the processe s involve d increased. 74 An d ther e ar e othe r response s t o 
Searle as well.75 

This i s no t th e plac e t o evaluat e th e strengt h o f Searle' s argument . 
The crucia l poin t fro m ou r perspective i s that Searl e has attracted popu -
lar attention becaus e he seems to oppose those who would explai n awa y 
human uniqueness . Thu s th e New  York  Times,  afte r discussin g th e 
Chinese room , conclude d tha t Searl e questions "th e premis e o f Wester n 
science: that th e world w e live in an d th e world insid e our head s ca n b e 
understood b y th e huma n mind." 76 Meanwhile , a  la w professo r assert s 
that Searl e has show n tha t "consciousnes s an d intentionalit y .  . .  consti-
tute huma n thought." 77 Whe n computer s star t beatin g grandmaster s a t 

2
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chess, i t i s time t o find a  ne w discontinuit y betwee n ma n an d machine . 
The subjectiv e experienc e o f huma n self-awarenes s ha s emerge d a s a 
likely candidate. 

The iron y her e i s tha t Searl e himself , a s h e ha s continuall y empha -
sized, is hardly th e man t o defend th e notion tha t ther e is some unknow -
able corner o f the human min d o r tha t human s someho w ar e fundamen -
tally differen t fro m machines . Searle' s argumen t applie s onl y t o th e 
notion tha t binar y computatio n alon e can giv e rise to consciousness . H e 
does not maintai n tha t n o machine can think , indeed , he has written : 

[W]e ar e al l machines . W e ca n constru e th e stuf f insid e ou r head s a s a  mea t 
machine. And of course, we can all think. So, in one sense of "machine," namely 
that sens e i n whic h a  machin e i s jus t a  physica l syste m whic h i s capabl e o f 
performing certai n kind s of operations , in that sense , we are all machines , and 
we can think.78 

Nor ha s Searl e argue d tha t onl y biologicall y base d system s ca n 
think.79 H e ha s writte n explicitl y tha t "[r]igh t no w [biologicall y base d 
systems] ar e th e onl y system s w e kno w fo r a  fac t ca n think , bu t w e 
might find  othe r system s i n th e univers e tha t ca n produc e consciou s 
thoughts, an d w e migh t eve n com e to b e able to creat e thinking system s 
artificially."80 Hi s poin t i s tha t binar y manipulatio n alon e i s no t suffi -
cient t o creat e consciou s thought . Indee d Searle , fa r fro m believin g i n 
some immateria l corne r o f th e human mind , takes precisely th e opposit e 
position o n th e mind-body problem . A n arden t opponen t o f dualism , h e 
regards al l menta l phenomena , includin g consciousness , a s being cause d 
by processe s goin g o n i n th e brain. 81 T o Searle , brain s caus e conscious -
ness i n th e sam e wa y tha t stomach s caus e digestion. 82 Searl e accuse s 
proponents o f stron g artificia l intelligenc e a s being victims of " a residua l 
dualism."83 N o on e woul d believ e tha t a  compute r simulatio n o f a 
stomach ca n actuall y diges t anything , bu t peopl e wan t t o believ e tha t a 
simulation o f a  brai n ca n actuall y think . Thi s i s onl y possible , Searl e 
asserts, i f on e believe s th e min d i s independen t o f th e physica l brain , a 
classic dualis t position. 84 W e must , Searl e concludes , "escap e th e 
clutches o f tw o thousan d year s o f dualism " an d recogniz e tha t "con -
sciousness i s a biological phenomeno n lik e any other." 85 

Regardless of whethe r proponent s o f artificia l intelligenc e ar e dualist s 
or whethe r dualis m i s a s bankrup t a s Searl e argues , th e poin t i s simpl y 
that the Chinese room offer s n o refuge fo r thos e who seek a special plac e 
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for humanity . Viewin g human s a s "mea t machines " an d consciousnes s 
as a  "biologica l phenomenon " i s hardl y th e approac h fo r thos e wh o 
would retai n a  discontinuity betwee n me n and machines . 

A simila r iron y i s presen t i n th e publi c reactio n t o The  Emperor's 
New Mind  b y note d mathematicia n Roge r Penrose. 86 Penrose' s wor k i s 
a lengthy , comple x treatmen t o f a  variet y o f topic s i n moder n physic s 
and mathematics . I t i s nonetheles s a  bestseller , a  tribut e i n par t t o it s 
underlying them e tha t digita l computer s ar e no t th e sam e a s huma n 
minds.87 A s on e commentato r pu t it , peopl e d o no t lik e "t o se e them -
selves a s digita l computers . . . . T o b e told b y someon e wit h impeccabl e 
scientific credential s tha t the y ar e nothin g o f th e kin d ca n onl y b e 
pleasing."88 On e popula r magazin e put s th e matte r bluntly : "Thos e 
Computers Ar e Dummies " read s th e headline , an d th e tex t assert s tha t 
"Penrose's centra l conclusio n i s that computer s will  never think." 89 

It i s certainly correc t tha t Penros e reject s th e claim o f stron g artificia l 
intelligence tha t digita l computer s ca n d o and experienc e al l that huma n 
brains ca n d o an d experience . Bu t here , a s wit h Searle , whe n w e loo k 
more closel y a t hi s positio n w e find  littl e t o comfor t thos e wh o wan t a 
special statu s fo r humans . 

Penrose criticize s stron g artificia l intelligenc e o n differen t ground s 
than Searl e does , althoug h h e start s i n th e sam e place . Penrose , lik e 
Searle, emphasizes tha t digita l computers , n o matte r ho w complex , rel y 
on step-by-ste p algorithm s t o solv e problems. 90 Wherea s tha t approac h 
is adequat e fo r a n extraordinaril y wid e rang e o f problems , Penros e 
maintains tha t th e brai n necessaril y use s othe r approache s i n certai n o f 
its activities. 91 Unlik e Searle , Penrose place s particula r stres s o n Godel' s 
undecidability theorem , which , h e believes , demonstrate s tha t human s 
can intui t a s tru e certai n proposition s tha t canno t b e establishe d i n a 
series o f algorithmi c steps. 92 Finally , Penrose , unlik e Searle , speculate s 
that t o full y understan d ho w brain s work an d ho w consciousnes s arises , 
more will  hav e t o b e learne d abou t unresolve d problem s relatin g t o 
quantum theor y an d othe r aspect s of modern physics. 93 

Thus i t i s clear , a s Penrose explicitl y states , tha t h e doe s "no t believ e 
the strong- AI contentio n tha t th e mer e enactio n o f a n algorith m woul d 
evoke consciousness," 94 an d fo r thi s conclusio n Penros e ha s bee n criti -
cized i n th e artificia l intelligenc e community. 95 I t ha s bee n argued , fo r 
example, that the neurons in the brain ar e simply too large to be affecte d 
by the quantum behavio r Penros e stresses.96 But whether Penros e is right 
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or wrong , th e crucia l poin t fro m ou r perspectiv e i s that h e i s not some -
one wh o maintain s tha t ther e i s somethin g discontinuou s betwee n hu -
man being s an d th e res t o f th e physica l universe . O n th e contrary , h e 
seeks precisel y th e typ e o f scientifi c unit y typicall y sough t b y thos e wh o 
build gran d theories . An d i n th e end , h e ca n se e onl y tw o possibilitie s 
for understandin g th e conscious huma n mind . Eithe r i t grew ou t o f "th e 
thousands o f million s o f year s o f actual  evolutio n tha t li e behind us," 9 7 

or i t result s fro m physica l qualitie s tha t w e ma y ultimatel y understand , 
thus enabling u s "t o construc t suc h [conscious ] object s fo r ourselves." 98 

In th e latte r case—th e human-buil t brain—th e consequence s coul d b e 
dramatic: 

One could imagin e that thes e objects coul d hav e a  tremendous advantag e over 
us, sinc e the y coul d b e designe d specifically  fo r th e tas k a t hand , namel y t o 
achieve consciousness.  The y woul d no t hav e t o gro w fro m a  singl e cell . They 
would no t hav e t o carr y aroun d th e "baggage " o f thei r ancestr y (th e ol d an d 
"useless" parts of the brain or body that survive in ourselves only because of the 
"accidents" o f ou r remot e ancestry) . One migh t imagine that , i n view of thes e 
advantages, suc h object s coul d succee d i n actually  superseding huma n beings , 
where (in the opinions of such as myself) the algorithmic computers are doomed 
to subservience." 

Thus th e alternative s tha t Penros e see s ar e huma n mind s a s continu -
ous wit h th e anima l kingdo m throug h th e mechanis m o f evolutio n o r 
human mind s as replicable, even surpassable , by human-made machines . 
Neither i s a refuge fo r thos e who crave discontinuity . 

Neurobiologist Geral d Edelma n als o challenges the notion o f a  think -
ing computer . Hi s Bright  Air,  Brilliant  Fire  set s fort h hi s vie w o f th e 
origins o f huma n consciousnes s an d o f th e debat e ove r machin e con -
sciousness.100 Lik e Searle and Penrose , Edelman reject s th e ide a tha t th e 
human brai n ca n b e usefull y likene d t o a  digita l computer . H e argues , 
in a  comple x an d controversia l theor y calle d neura l Darwinism , tha t 
consciousness i s an outgrowt h o f huma n evolutio n workin g a t th e leve l 
of group s o f neuron s reactin g t o sensor y inputs . Edelma n distinguishe s 
between wha t h e calls primary consciousness—a n awarenes s o f immedi -
ate surrounding s withou t a  sens e o f pas t o r future—fro m highe r orde r 
consciousness, whic h involve s a  sens e o f sel f an d o f time . Th e forme r 
may exis t i n som e animals , suc h a s dogs , whereas th e latte r i s probabl y 
limited, i n Edelman's view , to humans . 

Reactions t o Edelman' s boo k hav e emphasize d th e poin t tha t Edel -
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man reject s th e stron g claim s mad e b y som e i n th e artificia l intelligenc e 
movement. Edelman , we are told by journalists, argues that "th e brain i s 
not lik e a  computer, " 101 tha t th e "richnes s o f huma n experienc e coul d 
not b e fitted  int o a  mechanica l o r compute r theor y o f th e nervou s 
system."102 

But, as with Searl e and Penrose , Edelman i s not, in fact, a n unambigu -
ous supporte r o f huma n uniqueness . H e doe s emphasiz e tha t w e com e 
from a  particular evolutionar y backgroun d an d are , in that sense , unlike 
other creatures . But , a s a n opponen t o f dualism , h e see s th e min d a s a 
subject fo r scientifi c stud y i n th e ordinar y sense . H e believe s tha t ou r 
higher orde r consciousnes s ma y hav e it s origin s i n chimpanzee s wh o 
have not jus t concepts , but som e elements of self-concept. 103 Mos t strik -
ingly, like Searle and Penrose , he sees no reason in principle why artifact s 
could no t b e constructe d wit h high-orde r consciousness. 104 H e think s 
the da y i s fa r off , bu t conclude s tha t "[m] y persona l belie f i s tha t th e 
construction o f conscious artifact s wil l take place." 105 

Our discours e i s s o dominate d b y scientist s tha t ou r hunge r fo r a n 
alternative t o human s a s machine s i s fe d b y antidualis t philosophers , 
mathematicians, an d evolutionar y biologists . Ther e ar e i n fac t stil l 
thoughtful people , religiou s an d otherwise , wh o believ e the min d i s in a 
fundamental wa y differen t tha n th e body , bu t thei r voice s ar e no t 
loud.106 Ther e i s an ech o of thos e los t voices in John Updike' s Rabbit  at 
Rest. Whe n Rabbi t Angstro m resist s hear t surgery , hi s frien d ask s 
"What's wron g wit h runnin g you r bloo d throug h a  machine? Wha t els e 
you thin k yo u are , champ? "  Rabbi t respond s t o himself , " A God-mad e 
one-of-a-kind wit h a n immorta l sou l breathe d in . A  vehicle o f grace . A 
battlefield o f goo d an d evil. " 107 

The scientifi c effort s t o explai n th e min d shoul d g o o n an d the y 
should b e a  vita l par t o f publi c discourse . Bu t ther e i s roo m a s wel l 
for discussion s o f th e soul , an d fo r nonscientifi c vision s o f th e essenc e 
of humanity . 

Consciousness and  the  Legal  Definition  of  Death 

The questio n o f th e uniquenes s o f huma n consciousnes s i s of particula r 
importance becaus e i t ma y pla y a  rol e i n on e o f th e mos t vexin g lega l 
and socia l controversies o f our time—the cessatio n o f medica l treatmen t 
and th e definitio n o f death . A s Rober t Veatc h notes , any concep t o f th e 
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death o f a  perso n depend s directl y o n thos e qualitie s though t t o mak e 
humans unique. 108 B y that standar d th e modern tren d i s clear—in th e 
space of a few decades technology ha s pushed u s from a  world i n which 
a beating hear t symbolize s lif e to a world i n which heartbeat , breathing , 
eating, an d even respondin g t o externa l stimul i ar e less importan t tha n 
human consciousness . The question raise d by developments i n compute r 
science i s what migh t happe n i f we no longe r viewe d consciousnes s a s 
unique to humans. 

In th e first  hal f o f thi s century , th e interdependenc e o f breathing , 
blood circulation , an d the brain mad e th e determination o f deat h rela -
tively uncontroversial. 109 The absence of breath and a heartbeat signifie d 
death.110 Beginnin g i n th e 1950s , however , artificia l respirator s an d 
other life-suppor t system s bega n t o chang e th e situation. 111 I t becam e 
possible t o kee p th e bod y aliv e whe n th e brai n ha d cease d function -
ing.112 Indeed , i t graduall y becam e possibl e t o replac e virtuall y ever y 
part of the body excep t the brain wit h a n artificial substitute. 113 

It ma y be difficul t fo r u s to recall , bu t these development s cause d a 
tremor i n mankind' s sens e o f self . A  government commissio n discusse d 
"the proble m o f th e 'man-machin e symbiosis'—tha t is , the exten t t o 
which technologica l processe s shoul d b e impose d upon , o r substitute d 
for, the natural processe s of human beings." 114 The focus of controversy 
was o n the artificial heart . A s the government commissio n pu t it, "The 
heart has held pre-eminence i n poetry an d in common speec h a s the seat 
of bravery , love , joy, and generosity. Wil l its replacement b y a mechani -
cal pum p an d motor no t merely plac e technolog y dee p i n man's boso m 
but place man more deeply in the bosom of technology?" 115 

But th e developmen t o f th e artificia l hear t an d othe r mechanica l 
life-support device s hardl y force d mankin d t o admi t equivalenc e wit h 
machines. The human thirs t fo r uniqueness wa s easily satisfie d b y mov-
ing al l importan t characteristic s t o th e on e irreplaceabl e organ , th e 
brain. A  focu s o n th e hear t wa s dismisse d a s "symbolism " an d a s 
"irrational."116 A s one ethicist pu t i t i n respons e t o concern s ove r th e 
artificial heart , "On e can understan d an d psychologicall y becom e ad -
justed to the fact tha t the heart is a vital organic pump, and that i t is not 
the inner core of the 'self.' " 1 1 7 

But th e transfe r o f concer n t o th e brai n lef t difficul t problem s fo r 
medicine an d law . Whe n societ y wa s first  confronte d wit h comatos e 
individuals whos e breathin g an d heartbeat wer e sustaine d b y machines , 
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it was no t clea r ho w to proceed; o n th e one hand, no one wanted t o en d 
the existence of someone who was likely to regain brai n functioning , bu t 
on th e othe r hand , th e sens e o f respec t fo r huma n dignity , th e cos t o f 
medical treatment , an d th e desir e fo r organ s tha t migh t b e transplante d 
into other s al l counsele d fo r endin g lif e suppor t i n certai n cases. 118 Th e 
result wa s a  growing interes t i n "brai n death, " a  concept tha t permitte d 
death t o be declared whil e the heart was stil l beating. 119 

In thi s country , th e first  majo r ste p toward definin g deat h i n terms of 
the brain was the repor t o f a n a d hoc committee a t the Harvard Medica l 
School i n 1968. 120 Th e committe e emphasize d tha t wit h moder n tech -
nology, respiratio n an d a  hear t bea t coul d b e maintaine d "eve n whe n 
there i s no t th e remotes t possibilit y o f a n individua l recoverin g con -
sciousness followin g massiv e brai n damage." 121 Accordingly , th e com -
mittee propose d standard s fo r determinin g whe n patient s shoul d b e 
declared dea d becaus e thei r brain wa s permanently nonfunctioning. 122 

It immediatel y becam e apparent , however , tha t th e wor d brain  wa s 
arguably to o broa d fo r th e purpos e o f definin g death . Th e Harvar d 
committee itsel f recognize d th e distinctio n betwee n cortica l an d brai n 
stem functioning. 123 Generall y speaking , consciousnes s an d cognitio n 
are carrie d o n i n th e highe r brain , tha t is , in th e cerebrum , particularl y 
the neocortex. 124 B y contrast, vegetative functions suc h a s breathing an d 
blood pressur e ar e carrie d ou t b y the brai n stem , a  portion o f th e lowe r 
brain.125 Th e distinctio n matter s becaus e i n man y hear t attack s an d 
accidents th e disturbanc e o f circulator y o r respirator y function s i s to o 
brief t o destro y th e brain ste m bu t sufficien t t o destroy th e neocortex. 126 

The resul t i s an individua l wh o i s alive under a  "whol e brain " definitio n 
of death , becaus e the lower par t o f the brain stil l works , bu t who woul d 
not b e alive i f a  "highe r brain " definitio n wer e used. 127 Suc h individual s 
are ofte n i n wha t i s termed a  persisten t vegetativ e state. 128 The y ca n b e 
kept aliv e with intravenou s feedin g an d antibiotics , but they ar e unlikel y 
ever t o recove r further. 129 Thes e individual s nee d n o mechanica l ai d t o 
breathe, maintai n a  heartbeat , reac t t o light , o r engag e i n othe r auto -
matic functions , bu t they lack al l awareness and thought. 130 

As earl y a s 1971 , an editoria l i n Lancet  referre d t o studie s o f coma -
tose individual s wh o breath e bu t hav e n o cortica l functioning. 131 Th e 
editorial conclude d tha t becaus e "deat h o f a  human bein g mean s deat h 
of hi s [her ] brain—indee d o f hi s [her ] mind " a n individua l woul d no t 
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want hi s o r he r vegetativ e existenc e t o b e prolonge d afte r hi s o r he r 
cortex wa s destroyed. 132 

An understandin g o f th e lega l regim e tha t gre w ou t o f thes e develop -
ments require s tha t yo u kee p in mind ho w rapidl y thing s were changing . 
In th e spac e o f a  fe w decades , th e centuries-ol d identificatio n o f deat h 
with th e cessation o f th e heartbeat an d o f breathin g was giving way t o a 
brain-centered definition . Fundamenta l mora l issue s wer e bein g ad -
dressed a t th e sam e tim e tha t ne w diagnosti c technique s wer e bein g 
developed. A s we shal l see , the ne t resul t wa s tha t th e lega l definitio n o f 
death moved to recognition tha t death o f the whole brain mean t death of 
the huma n being , eve n i f th e hear t an d lung s were stil l bein g artificiall y 
maintained.133 A t the same time, decisions on the cessation o f treatment , 
including th e cessatio n o f mechanica l feeding, 134 recognize d tha t treat -
ment could en d no t onl y when th e whole brain wa s dead , bu t als o whe n 
only th e highe r brai n wa s destroyed. 135 I t was , afte r all , th e highe r 
brain's abilit y t o sustain consciousnes s tha t marke d th e uniquely huma n 
trait. 

The lega l definitio n o f deat h move d quickl y t o reflec t th e considera -
tions se t fort h i n th e repor t o f th e a d ho c Harvar d committee . A n 
influential ste p in this direction was the 197 2 article by Capron an d Kas s 
proposing a  mode l brai n deat h statute. 136 Drawin g i n par t o n th e Har -
vard committee' s report , th e author s propose d tha t i f artificia l mean s 
were keepin g respiratio n an d circulatio n going , a  person woul d b e con -
sidered dea d i f "h e [she ] ha s experience d a n irreversibl e cessatio n o f 
spontaneous brai n functions. " 13 7 The author s mad e clea r tha t by "brai n 
functions" the y mean t th e whol e brain , s o tha t someon e wh o ha d los t 
only highe r brai n function s woul d no t b e dead. 138 Bu t th e author s 
did no t defen d th e propositio n tha t lowe r brai n functionin g alone — 
a conditio n marke d b y spontaneou s reflexe s bu t n o consciousness — 
constituted huma n life : o n th e contrary , the y admitte d tha t "th e exclu -
sion o f patient s withou t neocortica l functio n fro m th e category o f deat h 
may appea r somewha t arbitrary." 139 The y defende d th e exclusio n o n 
the ground tha t the y wer e taking a  "modest " ste p to bring the definitio n 
of deat h i n lin e wit h moder n medicine , an d the y emphasize d tha t mod -
ern medicin e wa s no t ye t abl e routinel y t o diagnos e irreversibl e highe r 
brain deat h a s clearl y a s whol e brai n death. 140 Moreover , the y lef t th e 
door ope n t o th e notio n tha t individual s wit h highe r brai n deat h shoul d 
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be allowed t o di e by stressing tha t the y wer e discussin g th e questio n "i s 
he dead?," no t the question "shoul d h e be allowed to die?" 1 4 1 

Two influentia l report s b y th e Presidents ' Commissio n fo r th e Stud y 
of Ethica l Problem s i n Medicin e an d Biomedica l an d Behaviora l Re -
search too k th e sam e tack . Th e first, a  198 1 repor t title d (i n short ) 
Defining Death,  opte d fo r a  whol e brai n rathe r tha n a  highe r brai n 
definition o f death. 142 Th e second , a  198 3 repor t title d Deciding  to 
Forego Life-Sustaining  Treatment,  sai d tha t familie s coul d justifiabl y 
remove artificia l feedin g tube s fro m patient s wit h n o highe r brai n func -
tions i n order t o cause the death o f those patients. 143 

The la w ha s generall y followe d thes e approaches . I n virtuall y ever y 
jurisdiction, statut e o r commo n la w provid e tha t individual s ar e dea d i f 
their whol e brai n ha s cease d functioning , eve n i f breathin g an d circula -
tion ar e artificiall y maintained. 144 A t the same time, prior t o th e Cruzan 
decision, "a n unbroke n strea m o f case s ha s authorize d procedure s fo r 
the cessatio n o f treatmen t o f patient s i n persisten t vegetativ e states, " 
that is , patients wh o hav e suffere d highe r brai n death. 145 Man y o f thes e 
cases involv e th e remova l o f feedin g tubes. 146 Th e court s hav e use d 
various theories , rangin g fro m a n assessmen t o f th e patient' s previousl y 
expressed wishe s to an analysi s of the benefits o f continued treatment, 147 

but th e result s hav e bee n th e same . Even outsid e th e real m o f litigation , 
many physicians , despite the long standing medica l presumption i n favo r 
of treatment, 148 hav e come to believe that withdrawal o f foo d an d wate r 
from permanentl y unconsciou s patient s i s appropriate. 149 

So i n jus t th e spac e o f a  fe w decades , a  remarkabl e consensu s ha s 
grown u p tha t thos e who have permanently bee n deprived o f self-aware -
ness by cessation o f highe r brai n functionin g ca n b e allowed t o die . And 
the emphasi s o n th e highe r brai n ha s clearl y bee n drive n b y a  concer n 
for thos e qualitie s tha t mak e human s special . Th e case s upholding , o n 
various theories , th e withdrawa l o f divers e treatment s fro m thos e i n a 
persistent vegetativ e stat e ar e replet e wit h reference s t o thi s concern . I n 
the first  widel y reporte d cas e o f thi s type , tha t involvin g Kare n An n 
Quinlan, th e cour t stresse d medica l testimon y tha t Ms . Quinla n wa s 
"totally unaware, " an d sh e lacke d thos e brai n function s tha t ar e 
"uniquely human." 150 I n its seminal 198 6 Brophy  decision , the Suprem e 
Judicial Cour t of Massachusetts , in allowing removal of a  tube providin g 
food an d water from a n individual i n a persistent vegetative state, argued 
that i n suc h case s "th e burde n o f maintainin g th e corporea l existenc e 
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degrades th e ver y humanit y i t wa s mean t t o serve." 151 I n 1988 , th e 
court i n Gray  v.  Romeo,  presente d wit h th e sam e fact s a s Brophy, 
reached the same conclusion: "Th e facts i n [this ] case support the findin g 
that [th e patient ] woul d conside r tha t effort s no w t o sustai n he r lif e 
demean he r humanity." 152 

At the same time , a wide variety o f ethicist s have also concluded tha t 
the absence o f highe r brai n function s deprive s individual s o f thei r essen -
tial humanity. 153 Man y o f thes e writer s woul d no t onl y allo w th e with -
drawal o f treatmen t fro m suc h individuals , the y woul d declar e th e indi -
viduals dead. 154 Ther e i s a  remarkabl e agreemen t i n thes e writing s o n 
the essentia l importanc e o f huma n self-awareness . Moreover , thi s vie w 
grew u p ver y quickl y afte r moder n development s i n medica l technolog y 
made i t possibl e t o suppor t th e bod y whe n th e brai n wa s dead . Recal l 
that th e a d ho c Harvar d committe e issue d it s initia l cautiou s repor t o n 
determining brai n deat h i n 1968 . Veatch , himsel f a  supporte r o f th e 
higher brai n definitio n o f death, 155 report s tha t i n 197 0 whe n Henr y 
Beecher was aske d wha t wa s essentia l t o the definition o f huma n life , h e 
replied simply , "Consciousness." 156 Sinc e that tim e severa l philosopher s 
discussing death hav e identified th e essentia l huma n characteristi c a s the 
consciousness an d self-awarenes s tha t reside s i n th e highe r brain . I n 
1975, William Charro n argue d fo r a  "psychologica l definitio n o f death " 
that focuse d o n "irreversibl e los s o f al l consciousness." 157 Fiv e year s 
later, Michael Gree n an d Danie l Wikler contended tha t becaus e persona l 
identity doe s not survive death o f the conscious brain , such death consti -
tutes deat h o f th e person. 158 I n 1981 , Alle n Buchanan , relyin g o n a 
"cognitivist" concep t o f lif e tha t turn s i n larg e measur e o n "self-aware -
ness," conclude d tha t a  highe r brai n definitio n o f deat h wa s "inescap -
able."159 Finally , i n 1986 , a  la w professor , Davi d Randolp h Smith , 
argued tha t th e lega l definitio n o f deat h shoul d b e "neocortica l death " 
because of th e "centralit y o f consciousnes s an d cognitio n a s the quintes -
sential attribute s o f human life." 160 

Although Smit h ma y have lost the legal battle , his views have won th e 
war. As we have seen , an individua l i n a  persistent vegetative state is not 
legally dead (becaus e the whole brain i s not dead) , but treatment, includ -
ing artificiall y introduce d foo d an d water , wil l almos t inevitabl y b e 
removed fro m tha t individua l unti l lega l death take s place.161 Indeed , a n 
outsider t o ou r societ y woul d b e justified i n concludin g tha t i n practice , 
if not i n our codes , we trea t thos e with a n irreversibl e los s of conscious -
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ness as dead. We do no t immediately bur y them, bu t immediat e buria l i s 
not ou r practic e i n man y cases . Whe n a  hospitalize d individua l o n a 
respirator suffer s a  fata l hear t attac k w e d o no t bur y tha t perso n wit h 
the respirato r running—w e remov e the respirator , w e wait fo r relatives , 
we mak e arrangements. 162 I n our cultur e ther e ar e mora l constraint s o n 
our conduc t towar d thos e wh o ar e n o longe r living. 163 A n outside r 
might conclud e tha t whe n a n individua l i s dead becaus e o f a  permanen t 
loss o f consciousness , ou r custom s requir e a  solem n determinatio n 
that th e los s ha s take n place , a  remova l o f feedin g tubes , an d the n a 
burial. 

The U.S . Suprem e Court' s much-publicize d decisio n i n Cruzan  v. 
Director, Missouri  Department  of  Health 164 di d no t en d thi s trend . Th e 
Court, i n Cruzan,  allowe d th e stat e o f Missour i t o insis t ther e b e clea r 
and convincin g evidenc e o f a n individual' s inten t befor e foo d an d wate r 
is terminated whe n someon e i s in a  persisten t vegetativ e state . This wa s 
seen b y some a s a  setback fo r th e "righ t t o die " becaus e i t prevented fo r 
a tim e th e terminatio n o f treatmen t fo r Nanc y Cruzan . Bu t onl y fo r a 
time. Afte r th e Suprem e Court' s decision , Cruzan' s parents , presentin g 
new evidenc e tha t Nanc y woul d no t hav e wante d treatmen t i n he r 
current state , petitioned th e Missour i court s t o remov e he r feedin g tub e 
on th e groun d tha t th e evidenc e o f he r inten t wa s no w clear . Thei r 
petition wa s granted , th e tube was removed , an d Nanc y Cruza n died. 165 

Thus eve n unde r a  demandin g lega l standard , ou r cultur e continuall y 
opts fo r th e centrality o f consciousness . 

But wha t i f a  consensu s develope d i n ou r societ y tha t computer s ar e 
indeed self-awar e i n th e sam e sens e a s humans? I t i s unlikely t o happe n 
in th e foreseeabl e future , bu t suc h a  consensu s migh t aris e someda y 
concerning digita l computer s o r i t might accompan y th e developmen t o f 
other machines , suc h a s those discusse d b y Searle , Penrose, o r Edelman . 
Perhaps i f tha t da y eve r come s w e woul d finally  ceas e tryin g t o find 
distinctions betwee n ourselve s an d ou r machines. 166 

Western histor y suggests , however , tha t w e woul d no t giv e i n s o 
easily.167 More likely , we will reac t by seeking some new trai t we do no t 
share wit h consciou s computers . I f th e artificia l hear t di d no t phas e u s 
for long , perhaps th e artificia l min d will  no t either . On e candidat e fo r a 
uniquely huma n characteristi c beyon d self-awarenes s i s alread y avail -
able. Some ethicist s hav e describe d th e capacit y fo r socia l interactio n a s 
an essentia l huma n trai t tha t i s ver y differen t fro m mer e conscious -
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ness.168 Thi s capacit y i s centra l t o on e observer' s vie w o f wh y playin g 
chess wit h th e grandmaste r progra m Dee p Though t i s no t th e sam e a s 
playing wit h a  human : 

My fathe r taugh t m e ches s whe n I  wa s si x o r seve n year s old . W e playe d 
often durin g winter s whe n littl e wor k coul d b e don e a t th e farm . Comfortabl y 
encamped i n fron t o f th e living-roo m stove , a  large bowl o f freshl y poppe d cor n 
nearby, w e engage d i n morta l comba t a s sno w fel l outsid e an d col d wind s 
howled. 

I jus t canno t envisio n s o relaxin g an d enjoyabl e a  scen e wer e Dee p Thought' s 
monitor substitute d fo r m y father . 

More recently , o n th e evenin g I  learne d m y grandparent s wer e seriousl y ill , a 
friend invite d m e t o pla y ches s s o I  would no t hav e t o b e alon e jus t then , bu t 
also wouldn' t b e compelled t o talk muc h i f I  didn't fee l lik e it . 

"Deep Thought " i s incapable o f a  simple ac t o f friendshi p an d kindnes s suc h a s 
that. No r coul d th e machin e hav e give n m e th e emotiona l suppor t I  needed a t 
that difficul t time . 

Give m e .  . . mer e mortal s .  . . with who m t o pla y chess—fo r th e simpl e plea -
sures b y which the y enric h m y life—win , lose , or stalemate . Surel y th e machin e 
has not been no r eve r can b e invented t o improve upon that. 169 

Thus computer s forc e u s t o se e ches s playing , onc e regarde d a s a 
remarkable intellectua l fea t focusin g o n introspectio n an d intuition , a s 
really a n occasio n fo r huma n interaction . Eve n i f Dee p Though t know s 
it i s playin g chess , i t i s no t goo d a t discussin g ho w it s huma n opponen t 
feels abou t th e game . A t leas t unti l computer s ar e buil t tha t ca n provid e 
solace fo r humans , thi s ste p woul d giv e u s som e psychologica l distanc e 
from machines . Bu t i f w e kno w anythin g fro m recen t history , movin g 
the essenc e o f humanit y i n thi s directio n coul d hav e profoun d implica -
tions fo r th e lega l definitio n o f death . I f computer s pus h ou r sens e 
of uniquenes s awa y fro m self-awarenes s towar d socia l interaction , th e 
definition o f deat h ma y eventuall y follow . Th e groundwor k ha s alread y 
been la id—withou t referenc e t o machin e self-awareness , la w revie w 
articles hav e alread y propose d tha t huma n interactio n shoul d supplan t 
mere consciousnes s a s th e lega l standar d fo r life . Kevi n Quin n suggest s 
that th e definitio n o f lif e shoul d b e se t a t a  "threshol d .  .  .  highe r tha n 
minimal consciousness" : th e standar d supporte d i s " a minimu m capac -
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ity fo r interpersona l relationships." 170 Whe n tha t capacit y i s irretriev -
ably lost , life-sustainin g treatmen t ma y b e removed. 171 Nanc y Rhode n 
contends tha t whe n "analysi s o f th e patient' s capacitie s show s tha t sh e 
[he] i s unable t o enjo y th e distinctl y huma n pleasure s o f relatin g t o he r 
[his] environment an d t o others , then famil y discretio n i s warranted [o n 
whether t o en d treatment]." 172 Rhode n state s explicitl y tha t suc h pa -
tients hav e capacitie s beyon d thos e o f a n individua l i n a  persisten t 
vegetative state. 173 

The adoptio n o f thes e view s i s muc h mor e likel y t o com e abou t i f a 
consensus grow s tha t computer s hav e self-awareness . O f course , suc h a 
consensus, i f i t developed a t all , would gro w slowl y an d woul d neve r b e 
complete. Absolut e proo f tha t anothe r huma n i s self-aware , le t alon e 
a machine , i s no t available ; consciousnes s i s intrinsicall y a  subjectiv e 
phenomenon. Bu t we treat othe r human s a s though the y were consciou s 
and w e may com e to ac t tha t wa y toward certai n machines . I t would b e 
a gradual proces s as we came to think o f particular device s as not merel y 
doing thing s bu t a s knowin g the y wer e doin g things . A s w e hav e seen , 
nothing tha t Searle , Penrose , o r Edelma n propose s suggest s tha t ma -
chines generall y mus t lac k self-awareness . I f consciousnes s i s merel y a 
product o f a  machine—indeed , if , a s Searl e himsel f says , consciousnes s 
is to brain s a s digestio n i s to stomachs 174—consciousness wil l com e t o 
be viewed a s n o mor e specia l fo r th e definitio n o f lif e tha n breathin g o r 
circulating blood . 

A diminishe d sens e o f th e uniquenes s o f consciousnes s an d a  corres -
ponding broadenin g o f th e categor y o f thos e regarde d a s dea d woul d 
also happe n gradually , a s change i n the la w generall y does . Most likely , 
we woul d begi n b y continuin g t o cal l thos e wh o lac k th e capacit y fo r 
social interactio n alive , while we remove thei r mean s o f existence , a s we 
have don e fo r thos e wh o lac k consciousness. 175 Bu t howeve r gradually , 
the trend could move in this direction. There are after all , other pressure s 
pushing towar d th e sam e end ; man y hav e lon g predicte d o r feared , fo r 
example, tha t socia l wort h an d economi c consideration s coul d forc e 
withdrawal o f treatmen t fro m il l geriatri c patients. 176 W e no w mus t 
recognize tha t th e emergenc e o f a n increasingl y rarifie d sens e o f wha t i t 
is t o b e huma n coul d hav e th e sam e impact . Indeed , thi s ne w pressur e 
could prov e t o b e th e mos t important . On e ca n argu e rationall y abou t 
the socia l justic e issues involved i n deciding which peopl e ar e entitled t o 
expensive treatment . Bu t when on e begin s t o vie w th e subject s o f treat -
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ment not a s people, but as indistinguishable fro m machines , the outcom e 
of the debate i s likely to be foreordained . 

A view o f wha t thi s futur e woul d loo k lik e is provided b y Quinn an d 
Rhoden's analysi s o f th e Conroy  case. 177 In Conroy,  th e Supreme Cour t 
of Ne w Jersey , th e cour t tha t decide d th e Quinlan  case , considere d 
whether a  feeding tube could b e removed fro m a n elderly brain-damage d 
woman wh o wa s hospitalize d wit h a  variet y o f seriou s permanen t ail -
ments an d wh o ha d a  limite d lif e expectancy. 178 Ms . Conro y coul d 
not spea k o r interac t wit h othe r people , bu t sh e appeare d t o retai n 
consciousness—she would , fo r example , scratc h herself , pul l a t he r 
bandages, an d smil e whe n he r hai r wa s combe d o r whe n sh e received a 
"comforting rub." 1 7 9 Th e cour t explicitl y note d tha t sh e wa s no t i n a 
persistent vegetativ e state. 180 The cour t conclude d tha t th e feedin g tub e 
could not be removed.181 Ms . Conroy had no t made clear that she would 
have wante d suc h a  result , no r wa s th e cour t satisfie d tha t th e burden s 
of he r lif e outweighe d th e benefit s o r tha t th e pai n o f he r lif e rendere d 
treatment inhumane. 182 

Quinn challenge s thi s resul t o n th e ground tha t becaus e an individua l 
in Ms. Conroy's situation canno t engage in "interpersona l relationships " 
she ha s "n o possibilit y o f persona l life " an d thu s ther e i s no obligatio n 
to maintain "biologica l life." 183 Rhode n explains her support fo r remov -
ing Ms . Conroy' s feedin g tub e i n somewha t differen t terms. 184 Ms . 
Conroy, sh e suggests , i s no t "abl e t o experienc e o r enjo y life." 185 Th e 
court i n Conroy,  whe n i t sai d feedin g coul d no t b e terminated , "i n 
essence reduce d Ms . Conroy , o r th e perso n tha t sh e was , t o a n objec t 
that passivel y experience d physica l sensations." 186 I t i s easy t o se e ho w 
this vie w woul d gai n strengt h fro m th e developmen t o f machine s w e 
regard a s self-aware . Viewin g Ms . Conroy , a  consciou s individual , a s 
"an object " i s a  tendenc y tha t ca n onl y b e strengthene d whe n w e hav e 
"objects," suc h a s thinking machines , that w e view as conscious. 

Scientific developments , a s w e hav e seen , d o no t alway s lea d i n a 
direct an d obviou s wa y t o practica l applications. 187 Whe n Einstei n first 
developed th e specia l theory o f relativit y h e had n o idea i t would lea d t o 
nuclear power. 188 Th e impac t o f scienc e o n la w i s eve n mor e comple x 
and uncertain . Bu t i t i s n o les s real . Development s i n artificia l intelli -
gence coul d chang e no t onl y th e machine s w e use , bu t ou r view s o f 
ourselves. An d whe n thos e view s change , ou r view s o f th e prope r lega l 
standards fo r lif e and deat h coul d change a s well. 
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The impact o f artificia l intelligenc e on lega l doctrine i s not a s obviou s 
as th e impac t o f a  medica l innovation , suc h a s th e heart-lun g machine . 
But i t i s no t jus t medica l device s tha t produc e lega l change . Darwin' s 
theory o f evolutio n ha d a  dramati c impac t o n th e developmen t o f th e 
animal right s movement , a  movemen t tha t seek s change s i n th e law s 
governing th e treatmen t o f animals. 189 I n th e earl y par t o f thi s centur y 
psychoanalysis shape d development s i n th e insanit y defens e an d i n th e 
criminal la w generally. 190 Give n thi s history , artificia l intelligence—th e 
latest field  to challeng e humanity' s sens e of uniqueness—clearl y ha s th e 
potential t o shape the legal standard fo r death . 

There are , a s w e hav e noted , othe r factor s pushin g towar d a n en -
larged definitio n o f death . Th e enormou s cost s o f medica l treatmen t fo r 
the elderl y an d sic k may , fo r example , mov e society i n tha t direction. 191 

In a n issu e arisin g a t th e beginnin g o f life , i t ha s bee n argue d tha t 
anencephalic infants—thos e bor n wit h n o highe r brain , bu t wit h rudi -
mentary brainste m activity—shoul d b e declare d dea d s o tha t orga n 
donation will  becom e possible. 192 Bu t multipl e causatio n i s hardl y un -
usual i n th e law . Th e lega l change s involvin g anima l right s an d thos e 
involving th e insanit y defens e wer e no t solel y th e resul t o f Darwi n 
and Freud. 193 

It i s speculativ e a t bes t t o suppos e tha t w e will , i n fact , se e develop -
ments i n artificia l intelligenc e tha t will  alte r ou r vie w tha t huma n con -
sciousness i s unique , an d eve n mor e speculatio n i s necessary t o sugges t 
that thes e development s will  alte r ou r lega l standard fo r huma n life . Bu t 
this kin d o f speculatio n i s usefu l t o sho w wher e ou r publi c debat e i s 
going. At present our discussions of human consciousnes s ar e dominate d 
on on e sid e b y artificia l intelligenc e expert s wh o se e th e possibilit y o f 
consciousness i n digita l computers , an d o n th e othe r b y philosopher s 
and scientist s wh o believ e differen t artifact s woul d b e needed t o achiev e 
consciousness. Religiou s perspective s lin k huma n consciousnes s t o a 
nonorganic min d an d huma n uniquenes s t o a n immorta l soul, 194 bu t 
those perspective s ar e absen t i n thi s discourse . Moreover , i f publi c atti -
tudes chang e an d consciousnes s i s seen a s nothing special , i t wil l no t b e 
the faul t o f th e artificia l intelligenc e movemen t o r o f it s secula r oppo -
nents (suc h a s Searle , Penrose , an d Edelman ) i f thi s eventuall y lead s t o 
an expande d definitio n o f death . Thei r argument s ar e focuse d o n th e 
scientific capabilitie s o f machines . The y ar e no t discussin g lega l an d 
moral huma n obligations . I t i s not thei r faul t i f publi c silenc e elsewher e 
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allows scienc e t o carr y weigh t fa r fro m it s appropriat e jurisdiction . Le t 
this b e a n earl y warning—importan t value s ar e a t stake . The definitio n 
of deat h an d th e sanctit y o f huma n lif e shoul d no t tur n o n whethe r a 
digital compute r o r an y othe r devic e appear s t o b e conscious . But , 
farfetched a s it may seem, that i s a risk we currently run . 


