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For  th e pas t  twent y year s philosopher s hav e 
observe d th e developmen t  o f  researc h i n natura l 
languag e processin g (NLP )  an d hav e offere d periodi c 
critique s o f  bot h it s method s an d it s goals .  (Se e 
Bar-Hillel ,  1964 ;  Matson ,  1976 ;  Dreyfus ,  1978 ; 
Searle ,  1980 ;  an d Odell ,  1981. )  Muc h o f  th e criti-
cis m ha s prove n t o b e valuabl e an d artificia l 
intelligenc e worker s suc h a s Winogra d (1980 )  an d 
Woods (1981 )  hav e acknowledge d th e positiv e 
influenc e o f  philosophica l  inpu t  t o thei r  work . 
A great deal of philosophical criticism of 
natura l  languag e processin g (an d o f  artificia l 
intelligenc e i n general )  however ,  rests ,  o n 
misconception s abou t  th e actua l  goal s an d claim s 
of  thi s research .  Thi s i s partl y du e t o th e fac t 
tha t  NL P worker s hav e no t  explicitl y  establishe d 
a se t  o f  method s an d aim s fo r  thei r  work ;  i t  i s 
als o du e t o th e fac t  tha t  ther e ar e actuall y a 
number  o f  differen t  goal s whic h motivat e NL P 
research . 
The purpose of this paper is to spell out 
th e differen t  objective s i n th e fiel d o f  natura l 
languag e processin g i n orde r  t o identif y th e place s 
wher e philosophica l  criticis m i s legitimat e an d 
usefu l  a s wel l  a s thos e area s wher e i t  I s inappro -
priate .  Hopefully ,  thi s analysi s wil l  b e valuabl e 
t o philosopher s an d A I  worker s alike . 
Research in natural language processing can 
easil y b e misconstrue d t o b e a  concerte d effor t 
toward s a  singl e goal .  I n th e simples t  terms ,  thi s 
goa l  woul d b e th e Implementatio n o f  a  syste m whos e 
linguisti c power s matche d thos e o f  a  literate , 
nativ e use r  o f  a  natura l  languag e suc h a s Englis h 
or  French .  I n fact ,  however ,  researc h I n natura l 
languag e processin g i s a  loos e amalga m o f  project s 
aime d a t  a  variet y o f  goals .  Eve n thoug h common 
researc h requirement s exist ,  suc h a s th e develop -
ment  o f  technique s fo r  parsing .  Inference ,  memor y 
organization ,  an d s o forth ,  presuppositions , 
methodologies ,  an d criteri a o f  succes s diffe r  i n 
significan t  way s fro m on e projec t  t o th e next . 
I t  i s  somewha t  misleading ,  therefore ,  t o apprais e 
or  t o criticiz e th e theoretica l  foundation s o f 
natura l  languag e processin g a s a  singl e enter -
prise .  Ye t  som e philosopher s (e.g. ,  Odell ,  1981 ) 
hav e assume d tha t  th e principa l  goa l  o f  NL P i s th e 
unifie d goa l  jus t  mentioned ,  an d hav e proceede d t o 
questio n th e plausibilit y  o f  th e researc h o n tha t 
groun d alone . 
Consider the following formulations of the 
aim s o f  natura l  languag e processin g research : 

(fro m on e natura l  languag e t o another )  o r  stylis -
ticall y acceptabl e prose . 

3. To design systems which will permit the user to 
Initiat e an d direc t  a  dialogue .  I n natura l  lang -
uage ,  i n a  particula r  topi c domain ,  wit h th e 
latitud e an d fluenc y availabl e i n ordinar y huma n 
dialogue . 
4. To design systems which will persuasively 
exhibi t  th e ful l  rang e o f  huma n linguisti c abili -
ties ,  suc h a s reading ,  translating ,  paraphrasing . 
Interrogating ,  conversing ,  an d s o on . 

5. To design systems which are able to use and 
understan d natura l  languag e i n precisel y th e sam e 
way tha t  peopl e do . 

6. To design systems whose workings provide us 
wit h a n explanator y mode l  o f  th e structure s an d 
processe s responsibl e fo r  huma n languag e us e an d 
understanding . 
The first four formulations involve pragmatic 
goals ,  th e fift h represent s a n epistemologlca l 
goal ,  an d th e sixt h a n explanator y goal .  Th e 
vas t  majorit y o f  effort s i n natura l  languag e pro -
cessin g fal l  int o th e categor y o f  pragmati c goals . 
(Se e Waltz ,  198 2 fo r  descriptiv e survey s o f  recen t 
NLP projects. )  Most ,  i n fact ,  ar e example s o f 
th e firs t  o r  Typ e 1 ,  goal .  System s suc h a s LIFE R 
(Hendrix ,  1977) ,  ROBOT (Harris ,  1979 )  an d LUNAR 
(Woods ,  Kaplan ,  an d Nash-Weber ,  1972) ,  fo r 
Instance ,  provid e natura l  languag e front-end s 
whic h ar e use d principall y fo r  databas e query . 
The researc h alm s whic h motivat e th e constructio n 
of  thes e system s (an d other s lik e them )  ar e 
relativel y modes t  insofa r  a s th e us e o f  natura l 
languag e i s constraine d b y topic ,  vocabulary , 
syntacti c breadt h an d use r  dialogu e goals . 
The Type 2 goal is slightly more ambitious, 
sinc e th e analysis ,  generation ,  o r  translatio n 
of  tex t  may requir e a  syste m t o dea l  wit h a  broa d 
rang e o f  topics ,  a  larg e vocabulary ,  comple x 
syntacti c constructions ,  an d th e intention s o f  a n 
autho r  (o r  reader )  whic h may b e les s tha n obvious . 
Progres s toward s thi s goa l  ha s no t  bee n a s substan -
tia l  a s progres s toward s th e firs t  goal ,  bu t  ther e 
ar e program s whic h ca n analyz e an d paraphras e 
tex t  (DeJong ,  1982) ,  produc e modes t  translation s 
fro m on e natura l  languag e t o anothe r  (Wilks ,  1973 ) 
and generat e moderatel y smoot h Englis h pros e fro m 
an interna l  semanti c representatio n (Man n &  Moore , 
1981) . 

1.  T o desig n system s whic h wil l  allo w a  use r  t o 
perfor m som e traditiona l  operation(s )  o n a  compu -
te r  (suc h a s databas e query )  withou t  thereb y 
requirin g th e use r  t o lear n a n artificia l  lang -
uage o r  a  se t  o f  forma l  constraint s whic h mus t  b e 
applie d t o th e us e o f  natura l  language . 
2. To design systems which will be capable of 
processin g textua l  materia l  i n orde r  t o produc e 
accurat e summaries ,  reliabl e translations . 

Seriou s effort s toward s th e Typ e 3  goa l  ar e 
ver y fe w i n numbe r  an d hav e appeare d onl y withi n 
th e pas t  fiv e years . 

Systems In this category include SRI's TDUS 
(Robinson ,  1980 )  an d BBN' s HWI M (Bruce ,  1982) . 
Neithe r  these ,  no r  othe r  system s o f  thi s sort ,  hav e 
achieve d a  leve l  o f  combine d reliabilit y  an d effi -
cienc y whic h woul d mak e the m suitabl e fo r  broa d 
implementation .  However ,  ther e ha s recentl y bee n 
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a grea t  dea l  o f  actenclo n curne d coward s thi s are a 
and a  greate r  effor t  t o achiev e thi s goa l  ca n b e 
expecte d I n th e nea r  future . 

The Type 4 goal is one which has been popu-
larize d i n scienc e fictio n an d th e la y press ,  bu t 
i t  i s  no t  cite d b y A I  researcher s a s th e rational e 
fo r  an y seriou s NL P programmin g effort .  Thi s i s 
not  t o say ,  o f  course ,  Cha t  A l  worker s hav e no t 
entertaine d th e ide a o f  suc h a  goa l  a s a  backdro p 
fo r  thei r  activities .  I n th e prope r  perspective , 
suc h a  goa l  i s  analogou s t o th e on e whic h underlie s 
physic s (an d th e natura l  sciences )  namely ,  th e 
eventua l  discover y o f  al l  lawfu l  relationship s 
among natura l  objects .  Physics ,  afte r  all ,  i s 
dedicate d t o th e objectiv e o f  ultimatel y explain -
in g th e univers e i n term s o f  quantitativ e laws . 
One doe s not ,  however ,  invok e thi s goa l  a s th e ai m 
of  an y particula r  researc h project .  Moreover ,  i t 
woul d b e absur d t o tr y t o criticiz e a  particula r 
lin e o f  researc h i n physic s b y attemptin g t o sho w 
tha t  thi s long-rang e goa l  i s  untenable .  Eve n i f 
th e univers e i s no t  ulcimacel y knowabl e i n Cerm s 
of  Ch e principle s o f  physics ,  th e encerpris e 
scll l  provide s u s wic h a n ever-increasin g under -
scandin g o f  nacura l  phenomena .  Th e sam e hold s 
tru e fo r  researc h i n natura l  languag e processing : 
Even i f  Ch e long-rang e goa l  i s  unattainabl e 
and tha t  remain s t o b e show n thi s doe s no t  affec t 
th e plausibilit y  o f  th e othe r  thre e pragmati c goal s 
nor  doe s i t  invalidat e th e knowledg e o f  natura l 
languag e processin g derive d fro m program s designe d 
Co achiev e thos e goals . 

The fifth goal raises a completely different 
se t  o f  questions .  Her e w e ar e concerne d wit h Ch e 
statu s o f  Ch e performanc e rathe r  cha n wlC h Ch e per -
formanc e icself .  I n Ch e cas e o f  pragmati c goals , 
th e cricerio n o f  succes s i s Ch e degre e t o whic h a 
sysce m i s abl e Co dea l  effectivel y wit h linguisti c 
inpu t  (o r  output) .  Th e phras e "dea l  effectivel y 
with "  ma y b e interprete d differentl y fo r  differen t 
applicacions ,  bu t  I n genera l  I t  implie s cha c Ch e 
sysca a i s abl e C o carr y ou t  a  functio n whic h woul d 
involv e us e an d understandin g o f  naCura l  languag e 
i f  performe d b y a  human .  Th e clai m I s no t  made , 
however ,  cha t  th e syste m actuall y use s o r  under -
stand s natura l  languag e itself .  H e ca n appreciat e 
Che poin c o f  thi s las t  statemen t  b y considerin g 
th e followin g question :  Ca n th e pragmati c goal s 
be pursue d withou t  pursuin g th e episcemologlcal . 
goa l  a s well ? 
Some AI researchers would undoubtedly say 'yes' 
i n answe r  t o thi s questio n an d woul d poin c t o th e 
succes s o f  nacura l  languag e interface s suc h a s Ch e 
one use d i n MYCI N (Shorcllffe ,  1976) ,  whic h ar e no C 
generall y characterize d a s "languag e understanding " 
syscems .  Cauclou s researchers ,  suc h a s Winogra d 
(1973 )  an d Leicne r  (1977 )  hav e emphasize d Ch e 
epistemologica l  limitation s o f  thei r  program s b y 
puttin g th e wor d "understand "  i n quotatio n mark s 
when usin g i t  t o refe r  t o thei r  natura l  languag e 
systems . 
Other researchers, however, freely speak of 
Chei r  program s a s nacura l  languag e undersCanders . 
Schan k an d Rlesbeck ,  fo r  example ,  g o on e ste p 
furche r  an d argu e cha t  natura l  languag e program s 
must  b e directe d coward s genuin e understanding : 
Computer programs that attempt to replicate 

understandin g withou t  simulatin g th e huma n 
understandin g proces s ar e doome d t o fail -
ur e whe n i t  come s t o ver y comple x processes . 
Nowher e ha s thi s bee n cleare r  Cha n i n 
natura l  languag e processin g (Schan k & 
Rlesbeck ,  1981 ,  p .  2 ) . 

The poin t  tha t  Schan k an d Rlesbec k mak e i s a 

crucia l  one .  I f  w e ar e concerne d wit h a  Typ e 1 
pragmati c goal ,  the n genuin e undersCandln g i s 
probabl y superfluous .  A  Typ e 1  incerfac e ca n b e 
limlce d C o suc h a  well-define d are a o f  naCura l 
languag e Cha t  w e ca n desig n syscem s Co "dea l 
effecdvel y with "  th e rang e o f  anticipate d linguis -
ti c  inpu t  b y mean s o f  deterministi c productio n 
rules ,  discriminatio n nets ,  o r  simila r  mechods . 
But  i f  w e ar e intereste d i n Typ e 2 ,  3 ,  o r  4  prag -
mati c goals ,  the n w e mus t  accep t  th e fac t  tha t  th e 
potentia l  fo r  novelty ,  diversity ,  an d devian t  usag e 
of  linguisti c input s may b e s o grea t  Cha t  a  syste m 
woul d b e effecclv e unde r  suc h condlcion s onl y 1 £ 
I C wer e abl e C o proces s Ch e meaning s o f  Chos e 
inpucs .  An d chi s implie s Cha c i c mus e b e abl e Co 
genuinel y underscan d natura l  language . 

IC follows, Chen, Chac while Che Type 5 goal 
may b e Irrelevan t  t o th e majorit y o f  pragmati c 
system s o f  th e presen t  (an d recen t  past) ,  i t  i s 
essentiall y  relate d t o th e developmen t  o f  th e mor e 
ambitiou s pragmati c system s o f  th e future .  I t 
i s  i n thi s contex t  tha t  philosophica l  evaluation s 
of  natura l  languag e processin g becom e relevant : 
by analyzin g th e conceptua l  requirement s o f  genuin e 
languag e understanding ,  th e philosophe r  ca n illumi -
nat e th e theoretica l  condition s whic h a n NL P syste m 
muse meec .  Moreover ,  unles s Ches e condlcion s ar e 
met ,  th e epistemologica l  goa l  canno t  b e achieve d 
and thu s th e mor e ambitiou s pragmati c goal s canno t 
be realized .  Whethe r  o r  no t  A I  worker s explicitl y 
vie w th e Typ e 5  goa l  a s a  motivatin g forc e i n thei r 
research ,  cherefore ,  Che y mus t  acknowledg e it s 
indirec t  relevanc e i f  the y inten d t o pursu e a  Typ e 
2,  3 ,  o r  4  pragmati c goal . 
The Type 6 goal is one which has drawn a great 
dea l  o f  attentio n i n artificia l  intelligenc e du e t o 
statement s suc h a s th e following : 
We consider the theory and model of semantic 

net s t o b e a  computationa l  theor y o f  super -
ficia l  verba l  understandin g i n human s (Slmnons , 
1973 ,  p .  63) . 

. . .Cw]e shall describe a model of human 
languag e understandin g tha t  form s th e basi s 
fo r  a  se t  o f  compute r  programs .  .  .(Schank , 
1973 ,  p .  187) . 

Both of these statements were published nearly 
te n year s ag o an d sinc e the n ther e ha s bee n a 
considerabl e chang e i n th e claim s mad e fo r  th e 
psychologica l  significanc e o f  A I  programs .  Never -
theless ,  som e A I  researcher s (especiall y member s 
of  Ch e Yal e Group )  scll l  vie w Ch e explanaCor y 
goa l  (Typ e 6 )  a s a  primar y one ,  an d som e philo -
sopher s (e.g. ,  T .  Simon ,  1979 )  scil l  fin d Ch e vie w 
Co b e worch y o f  criciclsm . 
An argumenc Co demonscrace the relevance of the 
Type 6  goa l  t o th e res t  o f  natura l  languag e pro -
cessin g migh t  g o somethin g lik e this : 
Genuine understanding is necessary for any 

natura l  languag e understandin g syste n capabl e 
of  achievin g Typ e 2 ,  3 ,  o r  4  pragmati c goals . 
Genuin e understandin g ca n b e achieve d onl y b y 
processin g languag e i n th e sam e wa y tha t  human s 
proces s language . 
A syste m whic h doe s thing s i n th e sam e wa y a s 
humans d o the m ca n serv e a s a  mode l  fo r 
explainin g huma n languag e processing . 
Therefore :  Pursui t  o f  goa l  Type s 2 - 5 
entail s pursui t  o f  goa l  Typ e 6 . 

There are, however, several problems with such 
an argument .  Th e secon d premis e assert s a 
"process-produce "  identit y relatio n whic h i s ver y 
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much ope n t o dispute .  Ther e ar e numerou s 
instance s (e.g. ,  th e synthesi s o f  urea )  wher e a n 
artificia l  proces s result s i n a  substance ,  event , 
or  functio n whic h i s identica l  t o a  natura l  sub -
stance ,  event ,  o r  functio n i n ever y respec t  sav e 
it s mod e o f  origin .  I t  ha s ye t  t o b e show n tha t 
a cognitiv e ability ,  suc h a s th e understandin g o f 
natura l  language ,  ca n b e produce d onl y b y employin g 
exactl y th e sam e processe s an d structure s whic h ar e 
involve d i n numa n languag e understandiitg .  Indeed , 
i t  ha s ye t  t o b e conclusivel y show n tha t  al l  huma n 
being s understan d languag e b y mean s o f  exactl y th e 
same processe s an d structures . 
However, even if we accept the second praaise 

unde r  som e interpretatio n o f  th e phras e "i n 
th e sam e way "  th e conclusio n stil l  doe s no t 
follow .  A  progra m fo r  natura l  languag e proces -
sin g i s not ,  itself ,  a n explanatio n o f  anything . 
I n orde r  t o b e viewe d a s explanatory ,  th e 
detail s o f  a  progra m it s variable s an d dat a 
structures ,  it s  contro l  structures ,  an d s o o n 
must  b e interprete d wit h respec t  t o huma n pro -
cesse s an d structures .  An y progra m ca n b e 
legitimatel y interprete d i n a  variet y o f  ways , 
fe w o f  whic h wil l  bea r  an y relatio n t o th e 
concern s o f  huma n psychology .  Th e explana -
tor y valu e o f  a  natura l  languag e program , 
therefore ,  i s  no t  inheren t  i n th e progra m itsel f 
but  arises ,  rather ,  fro m th e us e whic h ca n b e 
made o f  i t  b y someon e wh o i s concerne d wit h cog -
nitiv e modeling .  Th e us e o f  A I  program s t o 
theoriz e abou t  huma n languag e processes ,  i n fact , 
i s  no t  A I  researc h a t  all .  I t  i s  a  too l  o f  cog -
nitiv e psycholog y or ,  i f  on e prefers ,  a  methodo -
logica l  heuristi c fo r  a  multidisciplinar y investi -
gatio n o f  phenomen a suc h a s discours e comprehen -
sion ,  tex t  comprehension ,  an d s o forth .  I t  doe s 
not  follow ,  therefore ,  tha t  researc h i n natura l 
languag e processin g entail s explanator y goal s o f 
Type 6 ;  consequently ,  philosophica l  objection s t o 
AI  program s a s theorie s o f  huma n languag e abilitie s 
ar e irrelevan t  t o th e plausibilit y  o f  A I  researc h 
i n natura l  language . 

Of all the types of goals ascribed to natural 
languag e research ,  then ,  philosophica l  evaluatio n 
i s directl y pertinen t  onl y t o th e epistemologica l 
goa l  formulate d a s Typ e 3 ,  above .  Mor e specifi -
cally ,  th e onl y vali d judgmen t  philosoph y ca n pro -
vid e i s on e whic h say s tha t  "th e concep t  o f  natura l 
languag e understandin g entail s X ,  henc e a  syste m 
must  (be ,  d o o r  have )  X  o r  i t  wil l  no t  b e capabl e 
of  natura l  languag e understanding. "  Th e onl y vali d 
objectio n philosoph y ca n mak e t o natura l  languag e 
processin g i s tha t  " a computer ,  i n principle ,  can-
not  (be ,  d o o r  have )  X. " 
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