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Two panel cl iscussiorrs on Al we¡e held in the San Francisco
Bay Area in  May:
1 ,  "T l te  F t ¡ t t ¡ re  o f  Â1" ,  S tan ford  Un ivers i ty ,  11  lv lay  1978,

moclerator: Peter l1a¡t (SRl)¡ panel: Daniel Bobrow
(Xerox  P^BC) ,  N i l s  N i l sson (Sn l ) ,  Ba j  Reddy (CMU) ,  Ed
Fe i r ¡enbaum,  John McCar thy  (bo th  S tan ford) .

2 .  "Â l  and i t s  lm¡ rac t  on  Soc ic ty " .  UC Berke ley ,2S May 1978,
mo<lera tor :  Lo t f i  Zadeh (UC Berke ley) ;  pane l :  Dan ie l
Bobrorv, Ni ls Ni lsson, lra Pohl (UCSC), Jane Rcbinson (SRl),

Mil ton Waxman (Hughes Âircraf t) ,  Bob Moorê (tütf-

S tan forc l ) ,  Huber t  Drey fus  (UC Berke ley) .

The f irst cl iscr¡ssion held what i ts t i t le promised: i t
was an occasion for t l reoreticians and implementers to maks
the i r  we l l -k r rown.cont rovers ia l  po in ts  about  the  purpose o f  A l ,
how Al research should be conducted. and wh¡ch results
should l>e expectecl

Peter Hart poses four questions fo¡ the panelists:
l .  What  a re  the  most  s ign i f i can t  techno log ica l  p rob lems o f

A I ?
2 .  What  p rogress  is  l í ke ly  by  1990?
3.  What  w i l l  be  the  e f fec t  o f  A l  on  soc ie ty?
4.  What  cou ld  be  r lone ins t i tu t iona l l y  to  speed up  progress?

Fe i<¡enbaum s tar ts  o f f  by  no t ing  tha t  a  focus  on
knor . r lec lg te  has  been emerg ing  in  A l  ond fee ls  a  need fo r

l ) roqr¿¡n ìs  to  read sc ien t ¡ f i c  tex t  bocks  to  ge t  knowledge in to
coml )u te rs .  N i l sson inc l i ca tes  t l ra t  how to  s t ruc tu re  and

l ) rocess  knowle< lge  is  an  un .so lved prob lem.  Bobrow's  g rea tes t
cor ìcer ì  i s  the  im¡ r rovemer ì t  o f  h r ¡man-mach ine  in te rac t ¡on  to
increment  knowledç¡e  bases  and Rec ldy  ana lyzes  the  issue by
d is t ingu is l r i r rg  four  types  o f  knowtedge,  1 )  a lgor i thmic
krrorvleclr¡e,,  2) formal knowle<lge, 3) inforrnal (commonsense).

knorv le r lç ¡e .  and 4)  new (present ly  no t  ex is ten t )  knowledge.
A l l  ¡ rane l ís ts  agree  tha t  A l  i s  s t i l l  an  in fan t  f ie ld  and McCar thy
poirrts out thot ¡t  took 90 years from the formulatlon of
Menrlel 's lsws to Watson/Crickrs r l iscovery of the genetic
code -  even though qu l te  à  few ra ther  smar t  peop le  hed.been
work¡ng in the f ield. Recldy suggests that the short-term
success of Al wi l l  tre dominatecl not by the better
unrterstanrt ing of intel l igence but by the increasing avai labi i¡ ty
of comptrt ing power. Ni lsson bel ieves "knowledge
eng ineer ¡ng*  w i l l  emerge f  rom A l  in  the  nex t  10  years  and
asks McCarthy whether progress would not be faster i f  we
workecl on specif ic appl icot ions rather than on abstract
problems. McCart lry a(lm¡ts that appl icat ions are easier to
work on lr t¡ t  points out thât thinking is much more eff lclont.

The panel could not determine the kinct of research
administrat ion that would best guarBntee progress in Al.
Opinions were spl i t  on the question of whether i t  would be
desiral¡ le to have a large number of resesrchers worklng In
the f ield.

Feígenbaum cal led on his experience as a defense
project aclviser to speculate that by 1990, in addit ion to
commercial ized games, Al research would come out w¡th a
[defense biggie" ( l ike an information retr ievsl system] which
rvorr ld loosen up cnough money to let the research coost along
for a long t ime. A member of the audience disl iked Al support

for the Army. Feigenbaum reacted sensit lvely and
dist ing¡uished between Ârmy and Defense Departrneñt but dld
not explain the cl i f  ference in this context.

To a qrrestion from the ar¡dience ss to whether we
want a "deferrse biggie" which might inlerfere with people's
privacy Redcly responcled that sophist icat ion in encod¡ng of
private information would proceed more guickly than the
cr6cking of coclcs.

McCarthy bel ieves t lrat we have a genuine defense
problem wlriclr we should help to solve, No one In the panel or
audience contrad¡cted him,

The debate was very discipl ined: one argument was
followed by a courrtera¡gument or a different point oi view;
t lre bal l  was played back and forth. The panel almost did not
require an at¡cl lence.

Tl¡e t i t le of the second panel "Al and l ts lmpact on
society" was promising. Tradit ional ly there was an annual
debate between Dreyfus (author of "What computers cân't  do
- a crít i ( lue of art i f ic ial reason'r,  1972) and I 'Al, t  workers on
the questiolr of whether ûrt i f ic ial Intelt¡gence ls posslble, at
Berkeley. Should this r lebate give way for a cri t ical ief lect ion
on ôur own ¡ole ln society? Not only Dreyfus r¡ade thls
lmpossiblel

Zadeh f irst explaines the thème by noting that Al has
by now conre out of i ts closet and l ts impacts on society are
visible to laymen. Therefore, the question of whether or not a
mach ine  can th ¡nk  appears  less  s ign i f i can t  even though l t  has
not  ye t  been (o r  never  may be)  reso lved.

The f irst speakers try to satisfy s request fr<'n, the
auc l ience to  exp la in  l vha t  they  mean by  "a r t i f i c ia l  i r r te l l ige i i ce , '
and  < lo  so  nros t ly  by  examples  o f  what  A l  sys tems might  do  in
t lre near future, Ni lsson points out that robotics is beglnning

. to have so,.ne impact in factories and says i t  is unclear
r¡¡hetlrer t l ìe computer revolut ion wil l  create more jobs than i t
wi l l  el in¡ inate, as l t  was the case In previous industr ial
¡evc¡hr t i c r rs .  He admi ts  tha t  A l  sys tems might  be  m¡sused:  he
fears  tha t  some day  the  message send ing  sys tem cou ld  be
t tsed  by  commerc ia l  adver t i sement  agenc ies  to  send h im ads
he ls  no t  in te res teC in .  B t ¡ t  o f  course  there  w i l l  be  he lp ;  we
s imply  w i l l  need a  program to  f  i t te r  ou t  the  undes l red
messages,

Waxman points out that there ls a lot of lnterest In
computer vlsion ln ¡ndustfy at present which mlght have
Icortsequences for management - labor felat ionsrt and
suggests Al technology should develop an affordable I ' fr iendly

houselrold robot" which woufd not compete for jobs (since
tlrere is nobocly who wants to clean houses anyway). He
lncl icates t lrat speech unclerstanding might have a strong
social impact i f  ¡ t  were to be used by "8ig Brother" to monitor
conversa t ions .

Dreyfus apparently had not real ized that the obJect
of the r l iscussion was not to debate whether art i f  ic ial
Intel l igence can be created, but rather what lmpact whatever
Al worke¡s are creating has, He discusses whether or not
peo¡rle are programmed, thus preventing other discussants
from talking about social impact of computer technology. After
20 minutes a computer enthusiest from the aucl ience stops
tlr is al¡errat¡on by asking how and when computer systems
coulcl l ¡e made more widely avai lable for home use,

Moore returns to the theme of the panel and
lndicates that there mlght be a dramatic impact of advanced
technology due to the tremendous avai labi l i ty of personal
computers. He suggests that col lege dropouts rather than
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oca(lem¡c researclìers might ra¡se the level of competence In

Al wit lr  the help of homo computers. l f  a substantial amount of

the work peo¡rle <lo In ot¡r society will be done on a computeÌ,

they coulcl do it at lrome tl¡us decentralizing the work place

and revohlt ionizing tronsportat¡on potterns.

Robi¡rson mentions that computers have become more
Intel l igent in t l ìe past 2O years and might develop Into cleve¡

coo¡rerative systenrs that are more pleasant to deal with than
inf lexible peöple. She agrees with o staterrent lrom the

audience t l¡at comFuter's may bui ld walls between peopfe but

says they also might take away walls bv lett ing them

comnrurricote more easi ly.
Bobrow views Al as e stut ly of intel l igent behavior

i l r<lepenclent of the meclium t¡sed and expects the f irst lmpact

of Al visibto to the general pul¡ l ic to bc Intel l igent consult ing
programs v/¡¡cl ì  nre start ing to enìerge now.

Pohl compares t l te possible lmpact of Interactive
computing¡ systems on society to that of televislon but says l t

might be strorìger. si lrce TV leaves t lre user passive whereas
comprrters demand user part icipation. He sees a need to

socialize computers to prevent the possibility that ch¡ldren are

able only to talk to computers but cannot play baseball

anymore úith other ch¡fdren. A poslt ive aspect of Interactlve
computing ls that I ' technological dropoutso mlght f ind l t  more
pleasant to study on their own pace by using a computer
rather than studyinç¡ in a classroom sltuation.

The t l iscussion is l lvely, the panel ls Integrated Into

the aucl ience, the aucl ience part icipates and t¡ ies to redirect

t lre cl iscussion to i ts nominal topic - with very l imited sttccess.
One part icipant is concernecl about the posslble effect i f
goals and prrrposes of people are clranged by computers. He

is courrterecl (guess by whom) that therè wil l  not be any

effect orr society since art i f ic ial intel l igence ls not going to

ex is t .  Another  par t i c ipant  de tec ts  a  mlsmatch  be tween a l l  the
Itgroovy t lr ings" t lre parrel talks about end the fact that a lot
ol weaporrs research ancl industr ial re.search is not directed
tovvards t 'groovy tÈingst ' .  He compares Al research to atomic
res.earch ar¡<l asks the panel how they leet obout what they

are r loing. Ni lsson's response sounds fr ightening In the
absense of any baci ' rot¡nd to his conclusionr he feels hls

work is im¡rortant for society ancl imagines that thete could be

circr.mstances urìder r, 'hich he would work on rso¡.¡e defenso
itemtt.

Waxman explairrs the prevalence of mll l tarY.type

rcsearch in image un<lerstantl ing by noting that they (the

mil i tary) are the ones most Interestecl In l t  and they pay for l t '

A pa¡t icipant general izes his experience durlng the

discussion by saying that mankind apparently has not learned

anything from the past. Another part¡clpant asks why there

are rìo.experts on soclety on the panel but only computer

exlrerts. Another part icipant says he ls scared at the

irresponsible unconcern of the panel and wonders why they.
justify their fiel<l so poorly. Bobrow concludes by adm¡tting
poterrt ial  clangers of Al and says that we (the Al workers)
have to <lecide how to use intel l igence appropriately.

The two panels discussed mainty direct effects of Al

research alrd of those effects mostly the Intended ones. l t

seemed the panelists harl  not been thinking very much about
possible side effects. They emphasized the potent¡al power

of infornration and of information processlng systems and made

clear that i t  is non-tr ivial to use them ln order to obtain the

desirecl resr¡ l ts. But they did not assume responsibl l i ty for
Intentional or unintentional consequences of thei¡ wo¡k' in our

social cnviroltment. Sometimes lhere seenlecl to be. an implied
cor ìser ì t  tha t  "soc ie ty "  w i l l  dec i r le  what  i t  wants  and tha t  i t
wi l l  have the expert ise to nlake good decisions.

Many lssues ¡emained untot¡chect. In part icular, the
¡rarrels <l i<l not <l iscrrss

. - l ¡ow they viewed their responsibi l i ty to society
- who should be al lorryed to use their research results or

how ¡nisusg can l¡e ¡rreventerl
- wltether t lre compa¡ison to the situation of the atomic

resoarchers  i s  va l id ,  and l f  so .  how can we dea l  rv i th  i t?
- the ¡rronrisinl¡ r ,vork of Âl for merl ical cl iaqnosis a¡td for

t lre harrdica¡rpecl
- that machirres can do work rvhich wotr ld be dul l  or

t lalrgerous for people
- rvhether a machine shot¡ ld replace people for economic

Ìeasor ìs
- t l tat conr¡ruters may alter thu self- image of people
- that computers lrave become bureaucratic scapegoats
- whether there might be develo¡rments for which the

soc¡ety is not ready yet - in the sense that i t  might not be
reacly for TV if  people l¡econ¡e <lominated by l t ,  for example

- how they imagine "society" should decide how to use
advanced technology. Society is made up of mostly non-
experts and thus trsual ly ablc to judge impacts of new
develot¡ments only af t-r t t¡e fact.

In conclusion. i t  seems desirable that discussions on
the  impact  o f  A l  con t in r ¡e  w i th in  the  A l  communi ty  and the
st¡gqestiorì seems good that the cl iscussion should incl i¡de
soc¡ologists. psychologlsts and other experts in f ields
incl irect ly related to Al.


