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A Cr i t ica l  L o o k a t  t h e F o u n d a t i o n s 

o f  A u t o n o m o u s S y n t a c t i c A n a l y s i s 

L a w r e n c e B i r n b a u m 

Yal e Universit y 

D e p a r t m e n t  o f  C o m p u t e r  Sc ienc e 

N e w H a v e n ,  Connec t i cu t 

I  argu e tha t  th e clai m o f  autonomou s syntacti c processin g i s irrefutabl e i f 

non-determinis m i s permitted ,  e.g. ,  b y th e us e o f  arbitrar y choic e an d backtracking . 

The vas t  majorit y o f  existin g model s o f  syntacti c analysis ,  therefore ,  canno t  suppor t 

suc h a  clai m i f  i t  i s  t o b e considere d a n empirica l  claim .  Mor e recen t  deterministi c 

theorie s o f  syntacti c analysis—i n particular ,  Marcu s (1980 )  an d Marcu s e t  al . 

(1983)—see m a t  firs t  glanc e mor e promising .  However ,  b y thei r  repeate d failur e t o 

addres s man y o f  th e problem s whic h mak e languag e analysi s s o difficul t  i n th e firs t 

place—suc h a s lexica l  ambiguit y an d genuin e structura l  ambiguity—thes e theorie s to o 

fai l  t o asser t  o r  suppor t  a n empiricall y significan t  clai m o f  autonomou s syntacti c 

processing .  Moreover ,  th e ver y problem s i n languag e analysi s tha t  thes e theorie s 

ignor e provid e stron g evidenc e tha t  suc h claim s ar e i n fac t  false . 

AUTONOMY AND DETERMINISM 

The autonomy of syntax—or the lack of it—has long been a contentious issue within the cognitive 

sciences .  Par t  o f  th e contentiousnes s ha s bee n du e t o a  certai n degre e o f  vagueness ,  probabl y 

unavoidable ,  a s t o wha t  exactl y woul d constitut e "autonomy. "  A  rathe r  modes t  clai m migh t  b e 

tha t  semantic s doe s no t  dictat e th e conten t  o f  syntacti c facts ,  fo r  exampl e th e fac t  tha t  adjective s 

preced e noun s i n Englis h nou n phrases .  Whil e suc h a  clai m migh t  b e interestin g fro m a  linguisti c 

perspective ,  however ,  i t  i s  th e questio n o f  whethe r  syntacti c processin g i s autonomou s tha t  i s  o f 

greates t  interes t  t o artificia l  intelligence .  Withi n th e real m o f  processing ,  th e clai m tha t  i s 

generall y identifie d wit h syntacti c autonom y i s th e following :  Tha t  th e syntacti c structur e o f 

linguisti c inpu t  ca n an d shoul d b e determine d b y a  proces s tha t  make s littl e o r  n o referenc e t o 

semanti c an d contextua l  information . 

Now,  whethe r  syntacti c analysi s shoul d b e autonomou s i n thi s wa y depend s o n whethe r  tha t 

would ,  o n balance ,  b e th e mos t  usefu l  approach .  Suc h utilit y  migh t  b e define d wit h respec t  t o th e 

abilit y  t o explai n characteristic s o f  huma n languag e processing ,  o r  mor e functionally ,  wit h respec t 

t o facilitatin g th e constructio n o f  languag e processin g system s tha t  ar e mor e efficient ,  mor e easil y 

extended ,  mor e robust ,  etc .  Th e mor e basi c question ,  however ,  an d th e on e tha t  i s addresse d 

most  directl y b y computationa l  modelling ,  i s  this :  I s i t  eve n possibl e t o construc t  model s o f 

syntacti c analysi s tha t  ar e autonomou s i n th e sens e describe d above ? 

On th e fac e o f  it ,  obviously ,  thi s questio n seem s rathe r  silly .  Afte r  all ,  quit e a  larg e numbe r  o f 

autonomou s syntacti c analyzer s hav e bee n writte n an d ar e i n us e a t  th e presen t  time .  However , 

th e ai m o f  thi s pape r  i s t o sho w tha t  curren t  model s o f  syntacti c analysi s i n fac t  fai l  t o suppor t  a n 
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empirically significant claim of autonomous syntactic processing. My argument will involve 

makin g explici t  wha t  i s i n fac t  require d i n orde r  fo r  suc h a  clai m t o b e "empiricall y significant. " 

Th e first  par t  o f  th e argumen t  concern s non-deterministi c model s o f  syntacti c analysis ,  whic h 

constitut e b y fa r  th e overwhelmin g majorit y o f  suc h models .  W h e n confronte d wit h a  possibl e o r 

genuin e ambiguit y i n th e syntacti c analysi s o f  a n inj)ut ,  non-deterministi c parser s eithe r  pursu e 

al l  possibl e analyses ,  o r  decid e whic h analysi s t o pursu e arbitrarily ,  whil e makin g som e provisio n 

fo r  backtrackin g shoul d tha t  decisio n prov e erroneous .  Leavin g asid e th e obviou s issu e o f 

computationa l  efficiency ,  o r  eve n tractability ,  ther e i s a  deepe r  proble m wit h suc h a n approach . 

For  i f  non-determinis m i s permitted ,  the n i f  i t  i s  possibl e t o construc t  a  proces s mode l  o f  syntacti c 

analysi s a t  all ,  i t  wil l  alway s b e possibl e t o construc t  on e tha t  i s autonomous :  Wheneve r  a 

syntacti c decisio n seem s t o requir e contextua l  informatio n o f  th e sor t  tha t  i s  forbidde n unde r  th e 

assumptio n o f  autonomy ,  a  non-deterministi c mode l  ca n alway s b e constructe d tha t  simpl y 

pursue s al l  possibl e choices ,  o r  els e choose s arbitrarily ,  an d the n backtrack s i f  tha t  choic e prove s 

mistaken .  Thus ,  th e clai m tha t  th e syntacti c analysi s o f  linguisti c input s ca n b e accomplishe d 

withou t  appea l  t o semanti c o r  contextua l  informatio n i s irrefutabl e i f  non-determinis m i s 

permitted .  A s a  result ,  non-deterministi c model s o f  syntacti c analysi s canno t  suppor t  th e clai m 

tha t  syntacti c analysi s i s possibl e withou t  th e us e o f  semanti c an d contextua l  information—a t 

least ,  no t  i f  tha t  clai m i s intende d a s a n empirica l  one .  Thi s includes ,  t o repeat ,  th e vas t  majorit y 

of  syntacti c analyzers ,  includin g obviousl y al l  ATN-lik e model s (e.g. ,  Thorne ,  Bratley ,  an d Dewar , 

1968 ;  Bobro w an d Fraser ,  1969 ;  Woods ,  1970 ;  an d numerou s descendan t  models) ,  a s wel l  a s 

Prolog-base d parser s (e.g. ,  Colmerauer ,  1978 ;  Pereir a an d Warren ,  1980) . 

I n orde r  t o suppor t  a n empiricall y meaningfu l  clai m o f  syntacti c autonomy ,  then ,  a  mode l  o f 

syntacti c analysi s mus t  b e deterministic .  Thi s make s Marcus' s (1980 )  attemp t  t o construc t  suc h a 

model ,  an d subsequen t  efforts ,  particularl y significan t  an d noteworthy .  However ,  I  wil l  argu e 

below—usin g Marcus' s theor y a s a  prototyp e case—tha t  tha t  thes e models ,  too ,  systematicall y 

fai l  t o addres s issue s tha t  mus t  b e addresse d i n orde r  t o suppor t  a n empiricall y significan t  clai m 

of  autonomou s syntacti c processing. ^  I n particular ,  I  wil l  articulat e th e functiona l  requirement s 

tha t  mus t  b e me t  b y th e outpu t  o f  a  syntacti c analyze r  i n orde r  t o sustai n suc h a  claim ,  sho w ho w 

curren t  theorie s fai l  t o addres s thos e requirements ,  an d sho w furthe r  tha t  ther e i s goo d evidenc e 

tha t  i n fac t  thos e requirement s canno t  b e met . 

One final  comment :  I t  i s  importan t  t o b e clea r  tha t  th e mai n poin t  o f  thi s pape r  i s no t  t o refut e 

th e possibilit y  o f  an y empiricall y significan t  clai m o f  autonomou s syntacti c processin g bein g true , 

althoug h I  believ e tha t  th e preponderenc e o f  evidenc e argue s fo r  suc h a  conclusion .  Rather ,  m y 

poin t  i s  tha t  curren t  model s o f  syntacti c analysi s simpl y fai l  t o suppor t  suc h a n empiricall y 

significan t  claim . 

DETERMINISM AND GENUINE STRUCTURAL AMBIGUITY 

Genuine structural ambiguity poses a severe problem to a theory of deterministic, autonomous 

syntacti c analysis .  Th e dedicatio n t o autonom y largel y foreclose s th e us e o f  semanti c an d 

My us e o f  Marcus' s theor y a s th e prototypica l  cas e shoul d no t  b e take n t o impl y tha t  i t  suffer s fro m an y specia l 
problem .  Quit e th e contrary ,  i t  reflect s m y vie w tha t  hi s wor k constitute s th e mos t  comprehensiv e an d explici t 
defens e o f  syntacti c autonom y fro m a  computationa l  perspective . 
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contextual information to resolve such ambiguity within the language analyzer itself, while the 

dedicatio n t o determinis m militate s agains t  generatin g al l  possibl e analyse s automatically .  W h a t 

Marcu s (1980 )  decide d t o d o abou t  thi s quandary ,  therefore ,  wa s t o preserv e autonomy ,  bu t  shif t 

th e burde n o f  non-determinis m t o th e languag e understandin g proces s a s a  whole .  I n particular , 

he propose d tha t  th e syntacti c analyze r  woul d produc e onl y on e analysi s o f  a n inpu t  sentenc e a t  a 

time—eve n i f  other s wer e possible—an d tha t  i f  thi s analysi s prove d incorrect ,  th e analyze r  woul d 

be calle d o n th e sam e inpu t  again ,  wit h som e provisio n mad e t o bloc k th e original ,  erroneou s 

analysis . 

Such a n approac h doe s no t  immediatel y rende r  th e theor y empiricall y insignificant :  Afte r  all ,  i t 

migh t  prov e impossibl e t o construc t  a  deterministi c autonomou s analyze r  capabl e o f  dealin g eve n 

wit h thos e ambiguitie s tha t  remain .  Nevertheless ,  i t  i s  highl y questionabl e fo r  severa l  reasons . 

First ,  I  thin k i t  i s  fai r  t o sa y tha t  suc h a n approac h greatl y reduce s th e scop e o f  Marcus' s claims : 

Hi s parse r  n o longe r  need s t o b e concerne d abou t  resolvin g thos e potentia l  structura l  ambiguitie s 

tha t  tur n ou t  t o reflec t  actua l  structura l  ambiguitie s o f  th e input .  Eve n more ,  i t  n o longe r  need s 

t o dea l  wit h an y subsequen t  potentia l  ambiguit y tha t  migh t  b e cause d b y prior ,  genuin e 

ambiguity—tha t  is ,  potentia l  ambiguit y tha t  migh t  hav e arise n i f  som e prio r  genuin e ambiguit y 

had no t  bee n resolved ,  expeditiously ,  b y fiat.^ 

Second ,  o n thi s account ,  th e res t  o f  th e understandin g syste m mus t  i n som e wa y b e abl e t o 

preven t  th e syntacti c analyze r  fro m producin g th e original ,  an d erroneous ,  analysis ,  s o tha t  som e 

othe r  analysi s wil l  b e produce d instead .  Bu t  i n orde r  t o d o that ,  th e languag e understandin g 

proces s a s a  whol e need s som e knowledg e of ,  an d acces s to ,  th e internal s o f  th e syntacti c 

processor .  I t  is ,  o f  course ,  exactl y t o avoi d thi s kin d o f  interactio n tha t  autonomou s theorie s ar e 

propose d i n th e firs t  place . 

Now,  wha t  Marcu s (1980 )  seem s t o imply ,  presumabl y i n a n attemp t  t o forestal l  suc h criticism ,  i s 

tha t  th e res t  o f  th e understandin g syste m nee d no t  kno w ver y muc h i n orde r  t o contro l  th e 

syntacti c analyzer' s behavio r  i n thi s way .  Al l  tha t  seem s necessar y i s a  communicatio n protoco l 

by whic h th e res t  o f  th e understandin g syste m coul d sen d a  messag e indicatin g tha t  th e syntacti c 

analyze r  shoul d "repars e th e input ,  takin g a  differen t  analysi s path ,  i f  th e othe r  consisten t 

analyse s ar e desired, "  (Marcus ,  1980 ,  not e 10 ,  p .  13) .  However ,  th e apparen t  simplicit y o f  suc h a n 

interactio n belie s th e underlyin g additiona l  complexit y o f  th e syntacti c ai\lyze r  whic h i t 

presupposes .  I n particular ,  i n orde r  t o mak e suc h a  schem e work ,  th e syntacti c processo r  woul d 

need t o kee p a  recor d o f  th e decision s which ,  i f  mad e differently ,  woul d resul t  i n a n alternat e 

analysis ,  includin g it s stat e a t  eac h o f  thos e decisio n points ,  th e orde r  i n whic h thos e decision s 

arose ,  an d som e wa y o f  keepin g trac k o f  whic h alternative s i t  ha d alread y chose n i n producin g 

previou s analyses .  I n a  word ,  tha t  is ,  i t  woul d nee d al l  o f  th e machiner y tha t  i s  neede d t o 

implemen t  non-determinism . 

The mai n defec t  o f  thi s approach ,  however ,  doe s no t  li e i n th e additiona l  costs ,  i n term s o f 

increase d complexity ,  tha t  ar e impose d o n th e syntacti c processo r  itself .  Th e rea l  proble m her e i s 

tha t  th e theor y i s robbin g Peter ,  repeatedly ,  t o pa y Pau l  once :  Determinis m an d autonom y ar e 

preserve d fo r  th e syntacti c analyze r  a t  th e expens e o f  non-determinis m i n th e languag e 

understandin g proces s a s a  whole .  O n thi s account ,  determinin g th e correc t  interpretatio n o f 

^Thes e sam e objection s ca n b e raise d abou t  Marcus' s failur e t o addres s th e issu e o f  lexica l  ambiguity ;  se e 
Birnbau m (1985) . 
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genuinely ambiguous sentences requires the use of arbitrary choice and backtracking not by the 

syntacti c processo r  alone ,  bu t  b y th e syntacti c an d semanti c processor s i n conjunction .  Tha t  is ,  i f 

th e knowledg e o f  an d acces s t o th e internal s o f  tli e syntacti c analyze r  o n th e par t  o f  th e 

understandin g syste m a s a  whol e ar e t o b o kep t  t o a  m i n i m u m — a s the y mus t  be ,  i n orde r  t o 

uphol d th e clai m o f  autonomy—the n no t  onl y ca n semanti c an d contextua l  processe s pla y n o rol e 

i n determinin g th e syntacti c analysi s o f  a n inpu t  utterance ,  bu t  th e onl y informatio n tha t  the y ca n 

transmi t  t o th e syntacti c modul e abou t  a n inappropriat e analysi s i s tha t  i t  i s  inappropriate .  A s a 

result ,  n o informatio n abou t  th e particula r  war j  i n whic h th e analysi s happen s t o b e inappropriat e 

ca n b e use d t o hel p produc e th e correc t  analysis .  I n sum ,  th e cos t  o f  minimizin g th e bandwidt h o f 

communicatio n betwee n syntacti c processin g an d othe r  processin g i n thi s cas e i s tha t  th e languag e 

understande r  a s a  whol e i s reduce d t o th e crudes t  an d mos t  expensiv e possibl e metho d fo r 

producin g a n appropriat e interpretatio n o f  th e input ,  namely ,  arbitrar y choic e an d backtracking.- ^ 

Perhap s mos t  troubling ,  however ,  i s  no t  th e fac t  tha t  Marcus' s theor y avoid s th e problem s pose d 

by genuin e structura l  ambiguity ,  bu t  th e manne r  i n whic h i t  doe s so .  Simpl y puttin g suc h 

problem s ciside—shiftin g th e burde n o f  non-determinis m t o th e understandin g proces s a s a 

whole—place s thi s entir e approac h o n a  slipper y slope .  On e can ,  obviously ,  continu e t o pu t  asid e 

eac h proble m tha t  seem s t o requir e sacrificin g eithe r  determinis m o r  autonomy ,  an d narro w th e 

scop e o f  th e theor y furthe r  an d further—wha t  ha s bee n dubbe d b y on e o f  m y colleague s "th e 

incredibl e shrinkin g module. "  But ,  jus t  a s wit h th e us e o f  non-determinism ,  thi s lead s ultimatel y 

t o theorie s whic h ar e irrefutable .  I t  i s  tautologica l  tha t  th e subse t  o f  syntacti c decision s tha t  ca n 

be resolve d deterministicedly .  usin g onl y syntacti c information ,  ca n i n fac t  b e resolve d withi n a 

deterministic ,  autonomou s mode l  o f  syntacti c analysis .  I f  th e clai m o f  autonom y i s t o hav e an y 

empirica l  force ,  therefore ,  i t  i s  necessar y t o sho w tha t  th e se t  o f  suc h decisions ,  an d th e rule s 

neede d t o resolv e them ,  ca n b e characterize d i n advance .  A n d i t  seem s t o m e tha t  th e fac t  tha t 

exactl y th e sam e potentia l  ambiguit y can ,  i n som e cases ,  b e resolve d withi n a  sentenc e o n 

syntacti c grounds ,  an d i n other s lead s t o genuin e structura l  ambiguity ,  immediatel y refute s thi s 

possibilit y  i n th e cas e o f  most ,  i f  no t  all ,  syntacti c decisions . 

Thi s poin t  als o bear s o n on e o f  th e mos t  c o m m o n argument s mad e i n favo r  o f  autonomou s 

syntacti c analysis .  Ther e i s a  common-sens e grai n o f  trut h a t  th e roo t  o f  th e idea ,  an d i t  i s  ofte n 

put  a s follows :  "What' s th e proble m here ? Yo u le t  synta x d o wha t  i t  ca n deterministically ,  an d 

the n semantic s take s car e o f  th e rest. "  Althoug h eve n thi s clai m i s arguable ,  let' s  suppos e tha t  i t 

wer e true .  I t  simpl y doe s no t  follo w tha t  ther e mus t  exis t  a n independen t  syntacti c processo r 

whic h make s thos e particula r  decision s tha t  ca n i n fac t  b e mad e deterministicall y usin g onl y 

syntacti c information .  I t  i s  perfectl y compatibl e wit h almos t  an y vie w o f  languag e processin g tha t 

decision s tha t  don' t  happen ,  i n a  particula r  instance ,  t o requir e th e us e o f  semantic s ca n b e made , 

i n tha t  instance ,  withou t  suc h information .  Onc e again ,  therefore ,  th e fac t  tha t  particula r 

instance s o f  syntacti c decision s ca n b e mad e deterministicall y usin g onl y syntacti c informatio n 

doe s no t  suppor t  a n empiricall y meaningfu l  clai m o f  autonomou s syntacti c analysis .  W h a t  i s 

''i t  i s  als o wort h pointin g ou t  tha t  thi s approac h t o genuinel y ambiguou s sentence s seem s inconsisten t  wit h 
Marcus' s accoun t  o f  garde n pat h sentences .  Tha t  accoun t  rest s o n th e clai m tha t  peopl e d o no t  backtrac k an d 
produc e a n alternat e analysi s fo r  a n inpu t  withou t  becomin g consciousl y awar e o f  tha t  fact .  However ,  thi s raiise s th e 
questio n o f  wh y peopl e ar e no t  consciousl y awar e o f  backtrackin g whe n confronte d wit h genuinel y ambiguou s 
sentences .  I n an y case ,  Grai n an d Steedma n (1985 )  hav e demonstrate d tha t  th e phenomeno n o f  garde n pat h 
sentence s i s crucisill y  dependen t  upo n semanti c an d pragmati c factors ,  an d tha t  n o purel y syntacti c account ,  suc h a s 
Marcus's ,  ca n b e correct . 

102 



BIRNBAUM 

necessary is that classes of such decisions, and the rules which are necessary to make them, be 

characterize d an d specifie d i n advanc e a s th e prope r  domai n o f  a n autonomou s syntacti c analyzer . 

REDEFINING THE OUTPUT 

Consider now the problems raised in determining, and representing, the correct role of a 

prepositiona l  phras e withi n a  sentence—on e o f  th e mos t  c o m m o n instance s o f  genuin e structura l 

ambiguit y i n English ,  an d moreove r  a  proble m tha t  i s widel y acknowledged ,  eve n b y Marcus ,  t o 

requir e heav y us e o f  semanti c an d contextua l  information .  Becaus e a  syntacti c analyze r  i s b y 

itsel f  incapabl e o f  correctl y determinin g wher e t o attac h a  prepositiona l  phrase ,  Marcus' s origina l 

parse r  simpl y attache d al l  suc h phrase s t o th e closes t  availabl e constituen t  tha t  wa s syntacticall y 

acceptable ,  regardles s o f  whethe r  o r  no t  tha t  i s  correc t  (persona l  communication) .  Fo r  example ,  i t 

woul d analyz e th e sentenc e " I  kisse d th e gir l  i n th e par k o n th e lips, "  a s i f  th e prepositiona l 

phras e "o n th e lips "  modifie d th e nou n "park. " 

Mor e recently ,  Marcus ,  Hindle ,  an d Flec k (1983 )  hav e attempte d t o fac e u p t o thi s sor t  o f 

proble m b y proposin g tha t  th e outpu t  o f  a  syntacti c analyze r  shoul d not ,  i n fact ,  b e a  phras e 

marke r  o f  th e sor t  employe d i n linguistics .  Instead ,  the y propos e tha t  i t  shoul d b e somethin g 

vague r  an d les s informative ,  a  descriptio n correspondin g t o a  se t  o f  suc h phras e markers. ^  I n 

particular ,  th e relatio n "immediatel y dominates "  i n th e structura l  descriptio n o f  a  sentenc e i s 

replace d b y th e les s informativ e relatio n "dominates, "  an d constituent s ar e referre d t o b y 

non-uniqu e names ,  s o tha t  tw o symbol s may—i f  th e fact s tha t  ar e know n abou t  th e constituent s 

t o whic h the y refe r  ar e compatible—tur n ou t  t o refe r  t o th e sam e constituent . 

Unfortunately ,  however ,  onc e agai n n o functiona l  justificatio n i s offere d fo r  thi s sor t  o f  output , 

othe r  tha n th e fac t  tha t  i t  ma y prov e possibl e t o produc e i t  withou t  th e us e o f  semanti c an d 

contextua l  information ,  an d onc e agai n thi s failur e place s th e entir e approac h o n a  slipper y slope . 

As lon g a s th e outpu t  o f  th e syntacti c analyze r  ca n b e redefine d t o b e les s informative—withou t 

bein g subjec t  t o an y constraint s o f  functiona l  utility—wheneve r  th e attemp t  t o produc e a  mor e 

informativ e outpu t  appear s t o threate n eithe r  autonom y o r  non-determinism ,  the n o f  cours e i t 

wil l  alway s b e possibl e t o maintai n the m both .  Bu t  i f  th e outpu t  o f  a  syntacti c analyze r  i s define d 

as tha t  structura l  informatio n abou t  a  sentenc e whic h ca n b e deterministicall y derive d withou t 

appea l  t o semanti c o r  contextua l  information ,  the n i t  i s  onc e agai n tautologica l  tha t  deterministi c 

autonomou s syntacti c analysi s i s possible .  Unles s i t  ca n b e demonstrate d tha t  suc h a n outpu t  wil l 

be functionall y useful ,  th e clai m o f  autonom y i s withou t  empirica l  content .  Jus t  a s muc h a s 

permittin g arbitrar y choic e an d back-up ,  definin g th e outpu t  i n thi s wa y result s i n autonomou s 

theorie s whic h ar e irrefutable .  T o tak e thi s t o it s logica l  conclusion ,  on e ca n quit e simpl y writ e a 

deterministi c parse r  tha t  doe s no t  requir e semantics :  I t  nee d onl y tak e i n string s an d outpu t  the m 

withou t  alteration .  Withou t  applyin g th e constraint s o f  functiona l  utility ,  w e hav e n o guarante e 

tha t  th e outpu t  o f  a  proces s i s anythin g othe r  tha n a  trivia l  transformatio n o f  th e input . 

Moreover ,  althoug h a  functionall y justifie d outpu t  i s a  necessar y conditio n fo r  a n empiricall y 

significan t  clai m o f  autonomy ,  i t  i s  b y n o mean s sufficient .  I t  mus t  als o b e show n tha t  th e 

informatio n containe d i n suc h a n outpu t  ca n actuall y b e exploite d withou t  violatin g th e origina l 

* A simila r  proposa l  wa s subsequentl y mad e b y Barto n an d Berwic k (1985) .  Th e comment s tha t  follo w appl y 
equall y t o thi s work . 
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claim of syntactic autonomy, and this is not a foregone conclusion: The utilization of such a 

representatio n m a y itsel f  tur n ou t  t o requir e th e highl y integrate d applicatio n o f  syntactic , 

semantic ,  an d contextua l  information .  Tha t  is ,  eve n i f  i t  wer e possibl e t o produc e usefu l  syntacti c 

representation s i n a  deterministi c autonomou s fashion ,  suc h representation s migh t  prov e to o 

impoverishe d t o suppor t  th e applicatio n o f  useful—o r  eve n necessary—syntacti c rules .  Indeed ,  i t 

i s  quit e possibl e tha t  a  give n syntacti c rul e coul d sometime s b e applie d b y th e syntacti c 

processor—give n a  simpl e an d unambiguou s enoug h input—whil e a t  othe r  time s th e informatio n 

necessar y t o appl y th e sam e rul e woul d no t  b e available .  I f  suc h rule s ar e genuinel y useful ,  the n i t 

wil l  b e necessar y t o appl y the m afte r  sufficien t  informatio n abou t  th e structur e o f  th e inpu t  ha s 

bee n recovered—whic h i s t o say ,  afte r  semanti c an d contextua l  informatio n hav e bee n applied . 

Ther e seem s littl e poin t  t o th e clai m o f  autonom y unde r  suc h circumstances . 

I t  i s  importan t  t o understan d tha t  th e abov e argumen t  i s no t  merel y theoretical .  Th e outpu t 

produce d accordin g t o Marcu s e t  al .  (1983 )  i s i n fac t  insufTicientl y informativ e t o suppor t  th e us e 

of  th e putativ e syntacti c rule s constrainin g pronou n referenc e cite d i n Marcu s (1984) ,  i n respons e 

t o Schan k an d Birnbau m (1984) ,  a s arguin g fo r  tli e nee d t o comput e explicit ,  independen t 

syntacti c representations .  Suc h rule s depen d o n knowing ,  rathe r  precisely ,  ho w hig h i n th e 

structura l  descriptio n o f  a  sentenc e a  nou n phras e i s wit h respec t  t o a  potentiall y  co-referen t  nou n 

phrase ,  an d thi s i s exactl y th e sor t  o f  informatio n tha t  ha s bee n discarde d b y Marcu s e t  a/.' s  late r 

theory . 

I n particular ,  th e rul e cite d b y Marcu s (1984 )  i s a s follows: ^ 

Given two noun phrases NPl and NP2 in a sentence, if (1) NPl precedes NP2 in the 

sentence ,  (2 )  N P l  command s NP2—i.e. ,  th e firs t  nou n phras e o r  sentenc e nod e abov e 

N Pl  i s als o abov e N P 2 — a nd (3 )  N P 2 i s no t  a  pronoun ,  the n N P l  an d N P 2 canno t  b e 

coreferential . 

The problem here, of course, is with the notion of "command" used in the second condition of 

thi s rule .  Consider ,  fo r  example ,  th e followin g sentence :  " I  recognize d th e spiri t  i n hi m b y th e 

boy' s behavior. "  Determinin g tha t  "him "  an d "th e boy "  ca n b e coreferentia l  accordin g t o thi s 

rul e depend s o n knowin g tha t  th e prepositiona l  phras e "i n him "  i s attache d t o th e nou n phras e 

"th e spirit, "  whil e th e prepositiona l  phras e "b y th e boy' s behavior "  i s  attache d t o th e ver b phras e 

"recognized. "  I n tha t  case ,  "him "  doe s no t  c o m m a n d "th e boy, "  an d s o th e rul e permit s the m t o 

be coreferential—a s indee d the y see m t o be .  I f  instead ,  fo r  example ,  the y wer e bot h attache d t o 

th e ver b phrase ,  the n "him "  woul d c o m m a n d "th e boy, "  an d coreferenc e woul d b e blocked. ^ 

However ,  sinc e prepositiona l  phras e attachmen t  depend s o n semanti c an d contextua l  information , 

on Marcu s e t  a/.' s  accoun t  thi s determinatio n woul d no t  b e mad e b y th e syntacti c analyzer .  Thus , 

i f  suc h syntacti c rule s fo r  pronou n referenc e wer e i n fac t  t o b e applie d i n understanding ,  tha t 

coul d onl y occu r  afte r  semanti c an d contextua l  informatio n ha d bee n employe d t o recove r 

sufficientl y explici t  informatio n abou t  th e structur e o f  th e inpu t  utterance .  Indeed ,  o n thi s 

account ,  suc h syntacti c rule s woul d no t  eve n see m t o b e withi n th e provinc e o f  th e syntacti c 

^Marcu s reference s Lasnik' s (1976 )  formulatio n o f  thi s rule .  However ,  th e origina l  insigh t  tha t  "preced e an d 
command"  relation s migh t  pla y a  rol e i n explainin g pronomina l  referenc e i s du e t o Langacke r  (1966) . 

^Thi s mistake n readin g corresponds ,  a s a  matte r  o f  fact ,  t o wha t  Marcu s e t  al .  cal l  th e "default "  interpretatio n 
of  thei r  representation . 
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processor itself. Alternatively, one might consider using the above pronominal reference rule to 

hel p determin e th e appropriat e syntacti c analysi s o f  a n input .  That ,  however ,  woul d depen d o n a 

prio r  decisio n a s t o whethe r  th e nou n phrase s i n questio n shoul d b e viewe d a s coreferentia l  o r 

not—an d tha t  decisio n coul d onl y b e mad e usin g semanti c an d contextua l  information . 

Now the fact is that I don't believe that these rules are completely correct, or that a purely 

syntacti c accoun t  o f  th e phenomen a i n questio n i s actuall y possible .  ( A convincin g critiqu e o f 

suc h claim s can ,  i n an y event ,  b e foun d i n Bolinger ,  1979. )  Still ,  I  a m no t  sur e tha t  I  woul d g o s o 

fa r  a s t o sa y tha t  synta x play s n o rol e i n th e matter ,  an d unles s Marcu s i s prepare d t o sa y tha t 

tha t  i s  th e case ,  h e mus t  conced e eithe r  (1 )  tha t  sophisticate d syntacti c knowledg e mus t  exis t  an d 

be applie d outsid e o f  th e syntacti c processor ,  (2 )  tha t  semanti c an d contextua l  preference s abou t 

coreferenc e activel y constrai n syntacti c representations ,  rathe r  tha n th e othe r  wa y aroun d a s 

Marcu s (1984 )  contends ,  o r  els e (3 )  h e mus t  abando n determinism .  I t  i s  no t  clear ,  unde r  thes e 

circumstances ,  wha t  th e clai m o f  syntacti c autonom y amount s to . 

THE NEXT MOVE 

It seems clear that job of developing models of language analysis capable of supporting an 

empiricall y significan t  clai m o f  autonomou s syntacti c processin g i s fa r  mor e difficul t  tha n ha s 

been recognize d b y proponent s o f  suc h claims .  I n particular ,  th e us e o f  vagu e syntacti c 

representation s i s no t  th e panace a tha t  i t  migh t  a t  firs t  appea r  t o be .  On e possibl e alternativ e i s 

Tomita' s (1985 )  proposa l  t o us e a  "shared-packe d forest "  representatio n a s th e outpu t  o f  a 

syntacti c analyzer .  Thi s proposa l  share s wit h Marcu s e t  a/.' s  th e ide a o f  a n outpu t  tha t  represent s 

a se t  o f  possibl e syntacti c description s rathe r  tha n jus t  one ,  bu t  differ s radicall y i n th e wa y tha t  i t 

does so .  Rathe r  tha n usin g a  vagu e descriptio n correspondin g t o a  se t  o f  possibl e syntacti c 

analyses ,  a  shared-packe d fores t  representatio n encode s al l  o f  th e possibl e interpretation s o f  a n 

ambiguou s sentenc e i n a n extremel y compac t  an d efficien t  way .  Althoug h Tomita' s overal l 

approac h ha s sever e limitation s a s currentl y formulated—i n particular ,  fro m bot h a 

computationa l  an d a  linguisti c perspective ,  th e restrictio n t o context-fre e grammars ,  an d fro m a 

psychologica l  perspective ,  th e difficult y o f  accountin g fo r  garde n pat h sentence s i n a  mode l  tha t 

carrie s forwar d al l  possibl e analyses^—hi s representatio n seem s superio r  t o Marcu s e t  a/.' s  a s fa r 

as th e applicatio n o f  th e coreferenc e rul e describe d abov e i s concerned .  Tha t  is ,  i t  seem s quit e 

feasibl e t o appl y suc h rule s t o a  shared-packe d fores t  representation. * 

The large r  poin t  remains ,  however ,  tha t  rule s o f  thi s sor t  canno t  unambiguousl y b e applie d a s 

filters  t o narro w th e choice s availabl e t o semanti c an d contextua l  analysis ,  a s Marcu s (1984 ) 

contends .  W h a t  the y migh t  decid e depend s o n wha t  th e correc t  syntacti c analysi s i s determine d 

t o be ,  an d thi s determinatio n wil l  involv e arbitraril y  comple x inferentia l  processing .  Suc h a 

decisio n may ,  i n a  give n case ,  mak e us e o f  potentia l  syntacti c constraint s o n coreference ;  bu t  the n 

again ,  i t  m a y not .  Th e pictur e tha t  emerge s i s on e i n whic h syntactic ,  semantic ,  an d contextua l 

constraint s ar e exploite d i n a n interleave d manner . 

^Although ,  i n fairnes s t o Tomita ,  i t  i s  no t  a t  al l  clea r  ho w Marcu s e t  a/.' s  theor y coul d accoun t  fo r  the m either . 
*Ther e i s however ,  som e questio n a s t o th e functiona l  suitabilit y  o f  suc h representation s i n a  large r  languag e 

processin g system :  A t  leas t  on e projec t  attemptin g t o us e Tomita' s approac h wa s le d t o discar d loca l  ambiguit y 
packing ,  th e mos t  nove l  aspec t  o f  hi s representation ,  a s bein g mor e troubl e tha n i t  wa s wort h (A .  Fano ,  persona l 
communication) . 
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