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Abstrac t 

Successful and robust natural language processing must 
efficientl y integrat e multipl e type s o f  informatio n t o pro -
duc e a n interpretatio n o f  input .  Previou s approache s 
ofte n rel y heavil y o n eithe r  synta x o r  semantics ,  verb -
specifi c o r  highl y genera l  representations .  A  carefu l  tas k 
analysi s identifie s principle d subset s o f  informatio n fro m 
acros s thes e spectr a ar e needed .  Thi s present s challenge s 
t o efficien t  an d accurat e processing .  W e presen t  a  mod -
ula r  architectur e whos e component s reflec t  th e distinc t 
type s o f  informatio n use d i n processing .  It s contro l  mech -
anis m specifie s th e principle d manne r  i n whic h compo -
nent s shar e information .  W e believ e thi s architectur e pro -
vide s benefit s fo r  processin g sentence s wit h nove l  verbs , 
ambiguou s sentences ,  an d sentence s wit h constituent s 
place d outsid e thei r  canonica l  position . 

I n t r o d u c t i o n 

The tas k o f  natura l  languag e processin g i s t o produc e a n 
interpretatio n o f  th e linguisti c input .  Thi s tas k i s ex -
tremel y difficul t  becaus e th e mappin g fro m inpu t  t o in -
terpretatio n i s complex :  a  singl e for m ca n hav e multipl e 
meaning s an d a  singl e meanin g ca n b e expresse d i n severa l 
differen t  ways .  Further ,  languag e comprehensio n occur s 
ove r  a  ver y wid e rang e o f  circumstances .  W e compre -
hen d nove l  utterances ,  wit h nove l  verbs ,  Fa x m e a  bette r 
cop y a s wel l  a s clos e variation s o n familia r  phrase s Hop e 
you 'r e feelin g better .  A s a  consequence ,  i t  i s  har d t o iden -
tif y th e informatio n an d processe s sufficien t  fo r  th e tas k 
acros s varie d circumstances .  I s th e critica l  informatio n 
syntacti c o r  conceptual ? I s i t  highl y specific ,  suc h a s a 
verb' s meanin g an d argumen t  structure ,  o r  quit e general , 
suc h a s specifyin g tha t  direc t  object s mus t  immediatel y 
follo w th e verb ? Ar e sentenc e interpretation s retrieve d 
fro m memor y o r  constructe d anew ? 

Our  researc h attempt s systematicall y t o identif y wha t 
distinction s i n th e inpu t  an d i n m e m o r y provid e th e in -
formatio n needed .  B y takin g a  task-analysi s approac h w e 
attemp t  t o specif y jus t  wha t  distinction s o f  eac h typ e ar e 
important .  W e propos e tha t  ver y selectiv e ye t  heteroge -
neou s clue s ar e use d i n interpretation .  A  discussio n o f  thi s 
proposa l  a s wel l  th e assumption s w e hav e adopte d fro m 
th e wor k o f  other s ca n b e foun d i n (Peterso n &  Billma n 
1990) .  Th e focu s o f  thi s paper ,  however ,  i s t o outlin e a n 

architectur e fo r  sentenc e interpretatio n whic h efficientl y 
operate s o n thes e varie d source s o f  informatio n t o produc e 
a sentenc e interpretation . 

Prior Work 

Natura l  languag e processin g system s var y i n thei r  as -
sumption s abou t  th e importanc e o f  syntacti c versu s con -
ceptua l  structure .  The y diffe r  i n emphasizin g genera l 
principle s versu s specifi c  conten t  knowledge .  A n d the y 
contras t  i n treatin g languag e processin g a s retrieva l  o f  a n 
interpretatio n fro m m e m o r y versu s treatin g i t  a s genera -
tio n o f  a  nove l  structur e fro m m u c h smaller ,  known ,  com -
ponents .  T w o quit e opposit e set s o f  choice s hav e domi -
nate d prio r  work .  S o m e natura l  languag e processin g sys -
tem s emphasiz e detailed ,  highl y specifi c  representation s 
tha t  contai n primaril y conceptua l  (o r  semantic )  infor -
matio n an d trea t  interpretatio n a s retrievin g th e famil -
ia r  event s o r  situatio n bein g describe d (Riesbec k fc  Mar -
ti n 1986) .  Semanti c expectation s ar e centra l  t o thi s ap -
proach .  W e shal l  cal l  thi s extrem e th e conceptua l  recog -
nitio n view .  Othe r  system s emphasiz e highl y schemati c 
principle s o f  broa d scop e tha t  ar e primaril y syntacti c an d 
tha t  trea t  sentenc e processin g a s generatio n o f  th e nove l 
structur e specifie d i n a  uniqu e utteranc e (Wood s 1978) . 
We shal l  cal l  thi s th e syntacti c constructio n view . 

T h e conceptua l  recognitio n vie w fare s wel l  whe n th e 
sentenc e doe s indee d refe r  t o a  familia r  even t  usin g a  fa -
milia r  form .  Fo r  example ,  a  famiUa r  ver b ca n b e accesse d 
fro m th e lexicon ,  specif y slot s fo r  it s  arguments ,  an d thu s 
allo w argument s t o b e boun d t o a  completel y prespeci -
fied  structur e i n a  simpl e an d stereotype d wa y (Birnbau m 
& Selfridg e 1981) .  Wher e expectation s an d backgroun d 
knowledg e ar e bot h complet e an d correct ,  thi s provide s a 
fas t  an d effectiv e processin g strategy .  Difficultie s aris e i f 
th e detaile d expectation s mismatc h th e utterance .  Thi s 
migh t  b e becaus e 1 )  th e even t  i s  unfamiliar ,  metaphori -
cal ,  o r  i n som e wa y discrepan t  fro m expectation ,  2 )  th e 
sentenc e for m i s unfamilia r  o r  nove l  o r  3 )  a  nove l  ver b i s 
use d fo r  whic h th e syste m ha s n o lexica l  entry .  Fo r  exam -
ple ,  utterance s suc h a s /  stare d th e m a n ou t  o f  th e room , 
a ne w sentenc e form ,  o r  Luci a zorche d th e boo k int o th e 
fire,  a  ne w verb ,  woul d b e uninterpretable . 

T h e syntacti c generatio n vie w ha s a  complementar y 
set  o f  fault s an d virtues .  Her e th e syste m ca n proces s 
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nove l  utterance s a s wel l  a s stereotype d ones .  However ,  th e 
generalit y i s purchase d a t  th e cos t  o f  efficiency :  a  larg e 
number  o f  structure s migh t  b e consisten t  wit h th e initia l 
segment s o f  inpu t  an d a  fores t  o f  possibilitie s generated . 
Sinc e man y form s ca n encod e simila r  meaning s a  multi -
tud e o f  parsin g rule s ar e neede d an d a  multitud e o f  partia l 
structure s generated .  Conside r  wha t  woul d b e neede d t o 
interpre t  Whic h ma n di d Pa t  punc h i n th e mouth? :  1 )  al l 
possibl e functiona l  role s fo r  whic h ma n coul d b e gener -
ated ,  2 )  th e identificatio n o f  wha t  elemen t  i s bein g ques -
tione d mus t  b e delaye d t o th e en d o f  th e sentence ,  an d 
3)  man y set s o f  rule s ar e neede d sinc e th e rule s neede d 
t o proces s thi s sentenc e ar e no t  thos e use d fo r  relate d 
sentence s suc h a s Pa t  punche d th e ma n i n th e mouth . 

Peopl e d o no t  see m afflicte d wit h eithe r  se t  o f  problems . 
New verb s an d ne w use s o f  ol d verb s ar e constantl y bein g 
introduce d int o th e language ;  introspectio n an d anecdot e 
sho w peopl e ar e quit e capabl e o f  interpretatio n eve n un -
der  thes e circumstances .  Psycholinguisti c evidenc e show s 
tha t  peopl e d o begi n interpretatio n o f  a  claus e a s infor -
matio n accrue s an d ar e no t  hamstrun g prio r  t o th e fina l 
word . 

Of  course ,  th e field  i s no t  a s simpl y o r  a s strongl y 
polarize d betwee n th e tw o possibilitie s a s sketche d here . 
Head-drive n Phras e Structur e Gramma r  (Pollar d &  Sa g 
1987 )  relie s o n syntacti c informatio n t o driv e interpreta -
tion ,  ye t  i t  specifie s thi s i n a  ver y specific ,  wor d b y wor d 
manner ,  no t  a s genera l  rules .  (Lytine n 1986 )  propose d 
an approac h i n whic h semanti c constraint s ar e use d t o 
perfor m syntacti c analysis .  W e believ e thi s typ e o f  in -
tegratio n mus t  b e take n muc h further .  Successfu l  N L P 
system s wil l  requir e a  carefu l  combination s o f  th e avail -
abl e technique s an d a  carefu l  analysi s o f  wha t  informatio n 
need s t o b e supplied .  Bot h synta x an d semantics ,  bot h 
genera l  an d specifi c  patterns ,  an d bot h constructio n an d 

memory wil l  pla y comparabl y importan t  role s i n languag e 
interpretation .  However ,  th e followin g question s remai n 
open :  Wha t  syntacti c distinction s ma p reliabl y ont o sub -
tl e difference s i n meaning ? W h e n an d i n wha t  for m ar e 
highl y specifi c  form s o f  informatio n used ? Wha t  for m 
need t o b e constructe d an d wha t  ca n b e retrieve d fro m 
memory? Ou r  researc h progra m divide s i n tw o parts :  1 )  a 
tas k analysi s fo r  identifyin g critica l  distinction s tha t  con -
strai n meanin g an d 2 )  a  processin g mechanis m tha t  ca n 
combin e th e multipl e cu e an d constraint s t o provid e a n 
interpretation .  Clearl y bot h task s ar e substantia l  an d i n 
bot h w e ar e abl e t o capitaliz e o n man y part s o f  analyse s 
done b y others .  W e focu s her e o n describin g a n archi -
tectur e tha t  ca n deriv e lexical ,  semantic ,  an d syntacti c 
informatio n an d us e thes e distinc t  bu t  principle d set s o f 
cues t o eff'ectivel y driv e sentenc e interpretation . 

Architecture 

An implementatio n o f  ou r  approac h need s t o satisf y a 
number  o f  requirements .  First ,  i t  mus t  provid e a  mean s 
of  mutua l  communicatio n betwee n syntacti c an d semanti c 
processing .  Second ,  i t  mus t  acces s an d us e word-specifi c 
informatio n whe n i t  i s  available .  Third ,  i t  mus t  hav e a 
genera l  informatio n t o resor t  t o whe n word-specifi c  in -
formatio n i s absent .  Fourth ,  bot h syntacti c an d semanti c 
informatio n mus t  b e use d t o guid e structur e composition . 

We propos e th e architectur e picture d i n figure  1 .  Th e 
architectur e ha s bee n modularize d t o reflec t  th e structur e 
of  th e task .  Eac h modul e contain s a  distinc t  sor t  o f  in -
formatio n an d distinc t  function .  Withi n thi s model ,  dat a 
flows  alon g tw o paths .  Word-specifi c  informatio n flows 
fro m th e lexica l  processo r  t o th e workin g memor y wher e 
i t  i s  mad e availabl e t o th e semantic ,  syntactic ,  an d link -
in g rule s processor .  Structura l  informatio n flows  throug h 
th e linkin g rule s processor .  Th e syntacti c processo r  an d 
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th e semanti c processo r  communicat e thei r  structura l  de -
cision s t o on e anothe r  b y sendin g thei r  product s t o th e 
linkin g rule s processor .  Th e final  interpretatio n i s pro -
vide d b y th e semanti c processor .  Below ,  w e dcHcrilx '  eac h 
of  thes e module s a s wel l  a s th e syste m control . 

Lexical Processor 

The lexica l  processo r  provide s th e word-specifi c  informa -
tio n t o th e system .  I t  accept s a  characte r  strin g a s input , 
and produce s al l  th e lexica l  entrie s associate d wit h th e 
word .  Eac h lexica l  entr y i s denote d b y a  uniqu e identifier . 
Thi s allow s individua l  component s t o ascertai n whic h en -
tr y i s bein g referre d t o i n th e workin g memory .  Lexica l 
entrie s contai n syntactic ,  semantic ,  an d correspondenc e 
information . 

The syntacti c informatio n consist s o f  a  lexica l  categor y 
and a n argumen t  structure .  Fo r  ver b entries ,  th e syn -
tacti c informatio n include s a  predicat e argumen t  struc -
tur e whic h represent s th e argumen t  structur e o f  semanti c 
function s (Rappapor t  &  Levi n 1988) .  Predicat e argumen t 
structure s perfor m tw o services .  First ,  the y denot e th e 
number  o f  argument s a  syntacti c structur e takes .  Fo r  in -
stance ,  th e ver b pu t  ha s th e followin g argument s 

put  : 
externa l  x 
direc t  y 
indirec t  z 

Thi s representatio n indicate s tha t  th e ver b ha s a  subject , 
a direc t  object ,  an d a  prepositiona l  complemen t  a s argu -
ments .  Second ,  the y denot e th e syntacti c relation s th e 
ver b licenses . 

put -.VP^NP PP [loc] 

This indicates the verb-phrase can be the mother node for 
bot h a  nou n phras e an d a  locativ e prepositiona l  phrase . 

The semanti c informatio n i s eithe r  a  semanti c functio n 
or  term .  Verb s denot e semanti c functions .  Conside r  th e 
semanti c entr y fo r  pu t 

put  : 
ACTixy ) 

«"«" '  effeCtU.entGOi y \j>athTO[j,,,ceZ]]) ] 

It  ca n b e roughl y characterize d a s 'a n acto r  act s upo n 
an objec t  causin g i t  t o mov e alon g som e path' .  Variable s 
such a s y  ar e use d t o maintai n identit y relation s amon g 
th e semanti c arguments .  S o fo r  exampl e i n th e lexica l  en -
tr y fo r  put ,  th e thin g bein g acte d upo n y  i s als o th e thin g 
bein g moved .  Thes e variable s ar e als o use d t o specif y se -
manti c constraints .  Abov e th e semanti c ter m assigne d t o 
th e variabl e z  mus t  b e a  place . 

The correspondenc e informatio n maintain s th e linking s 
betwee n th e syntacti c an d semanti c variable s specifie d i n 
th e lexica l  entry .  Pu t  specifie s th e followin g correspon -
dence s 

externa l 

put :  direc t 
indirec t 

= X  i n ACT{ x y ) 
= yinACT{xy ) 

=z zinGOi y [pathTO[j>laceZ]] ) 

Syntact i c P r o c e s s o r 

Th e syntacti c processo r  contain s genera l  rule s o f  synta x 
and construct s syntacti c structures .  I t  accept s a s inpu t 
th e lexica l  entrie s fro m th e lexica l  processo r  an d an y argu -
ment  binding s alread y assigne d b y th e linkin g rule s pro -
cesso r  (se e below) .  I t  produce s a s outpu t  a  pars e tre e an d 
predicat e argumen t  bindings . 

Th e syntacti c processo r  i s  a n adaptatio n o f  Abney' s 
Licensing-Structur e Parse r  (Abne y 1989) .  I t  ha s tw o ba -
si c mode s o f  operation :  attachmen t  an d argumen t  bind -
ing .  Th e attachmen t  operatio n construct s pars e trees . 
T h e argumen t  bindin g operatio n fills  th e predicat e ar -
gument  structure .  Eac h attachmen t  operatio n evoke s a 
bindin g operatio n updatin g th e predicat e argumen t  struc -
tur e o f  th e mothe r  node . 

As a n example ,  conside r  h o w parse r  processe s th e follo w 
phras e segmen t 

pu t  Mik e .. . 

Th e pu t  i s  th e hea d o f  th e ver b phrase ,  an d Mik e i s a  nou n 
phrase .  A n attachmen t  i s license d b y pu t 

put-.VP^V NP 

So the noun phrase Mike is attached to the verb phrase 
and assigne d t o y ,  an d th e processin g o f  thi s fragmen t  i s 
complete .  I n case s wher e th e predicat e argumen t  struc -
tur e fo r  pu t  i s no t  available ,  th e syntacti c processo r  in -
voke s a  genera l  se t  o f  rule s tha t  licens e argumen t  attach -
ment  (i.e. ,  lexica l  redundanc y rules) . 

The syntacti c processo r  mus t  chec k fo r  interna l  incon -
sistency .  Parsin g inconsistencie s ar e simpl y misparses . 
Misparse s ar e identifie d wit h th e ai d o f  a  parsin g state . 
Thi s stat e i s use d t o indicat e ho w muc h o f  th e phras e 
has bee n parse d an d wha t  th e possibl e continuation s are . 
When th e inpu t  i s no t  a  possibl e continuation ,  a  mispars e 
has occurred . 

Semantic Processor 

The semanti c processo r  contain s th e genera l  semanti c in -
formatio n an d construct s semanti c representations .  I t 
accept s a s inpu t  lexica l  entrie s fro m th e lexica l  proces -
sor  an d semanti c functio n binding s fro m th e linkin g rule s 
processor .  I t  produce s bot h complet e semanti c interpre -
tatio n fo r  syste m outpu t  an d partia l  product s use d b y th e 
linkin g rule s processor . 

Lik e th e syntacti c processor ,  th e semanti c processo r 
combine s partia l  information .  Th e semanti c processo r 
has tw o mode s o f  operation :  semanti c functio n argumen t 
bindin g an d functio n composition .  Functio n argumen t 
bindin g assign s value s t o semanti c functions .  A s a n ex -
ampl e conside r  th e processin g o f  th e followin g fragmen t 

put  Mik e 

put 
ACTixy ) 

«"«" *  effect ' even t G O { y \pathTO[placeA]) ]  . 
Mik e :  [ H U M A N A N I M A T E T H I N G ] 
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Sinc e M i k e ha s n o arguments ,  th e possibl e assignment s 
ar e t o a n argumen t  o f  put .  Ther e ar e tw o possibl e as -
signment s y  =  M i k e an d z  =  Mike .  Thi s assignmen t 
may b e initiate d b y eithe r  th e informatio n provide d b y 
th e linkin g rule s processo r  o r  th e semanti c processo r  it -
self .  Semanti c functio n compositio n construct s comple x 
functio n structure s fro m tw o function s an d wil l  b e dis -
cusse d i n a n exampl e followin g thi s section . 

The semanti c processo r  mus t  chec k fo r  interna l  incon -
sistency .  Ther e ar e tw o type s o f  inconsistencies ,  violation s 
of  compositio n constraint s an d o f  argumen t  bindin g con -
straints .  Th e assignmen t  z  =  M i k e violate s th e plac e 
constrain t  o n z ;  withou t  a  locativ e preposition ,  M i k e 
does no t  designat e a  place .  Whe n a  violatio n occurs ,  th e 
semanti c processo r  attempt s t o propos e a n alternative . 

Linking Rules Processor 

The linking rules processor executes the bi-directional 
mappin g betwee n synta x an d semantics .  Give n a  pred -
icat e argumen t  bindin g (produce d b y th e syntacti c pro -
cessor)a s input ,  i t  produce s a  semanti c functio n bindin g 
di S output .  Operatin g i n th e opposit e mode ,  give n func -
tio n bindin g (produce d b y th e semanti c processor )  a s in -
put ,  i t  produce s a n predicat e argumen t  bindin g bl s output . 
Linkin g rule s allo w th e syste m t o capitaliz e o n regula r  cor -
respondence s betwee n syntacti c argument s an d semanti c 
roles ,  a s i n lexica l  redundanc y rules .  I t  ha s a  genera l  se t 
of  linkin g rule s tha t  ca n b e extende d b y th e correspon -
dence s specifie d i n individua l  lexica l  entries .  Whe n thes e 
ar e provided ,  i t  prefer s th e executio n o f  thes e lexicall y 
specifi c  mapping s ove r  th e genera l  rules . 

As a n exampl e conside r  th e followin g linkin g rul e 

direct = y in ACT{x y) 

If the direct object is bound by the syntactic processor, 
th e linkin g processo r  ca n deriv e a  semanti c bindin g fro m 
th e direc t  objec t  assignment .  Th e semanti c processo r  ex -
ecute s thi s bindin g whe n i t  i s  provided .  I f  i t  result s i n a n 
semanti c inconsistency ,  th e semanti c processo r  ca n pro -
pos e a n alternativ e (whic h i s the n communicate d t o th e 
linkin g rule s processor. )  I n th e cas e o f  a  conflict ,  th e se -
manti c processo r  take s precedence . 

Working memory 

Working memory executes two roles. It provides a means 
of  communicatio n betwee n th e lexica l  processo r  an d th e 
othe r  processors ,  an d i t  maintain s th e curren t  lexica l  en -
tries ,  a  se t  o f  uniqu e lexica l  items .  Th e lexica l  processo r 
provide s al l  th e lexica l  entrie s associate d wit h eac h par -
ticula r  word .  Processin g i s initiate d wit h most-preferre d 
lexica l  entries .  I f  eithe r  processo r  finds  a  lexica l  entr y un -
acceptabl e i t  ma y selec t  anothe r  (i.e. ,  th e syntacti c pro -
cesso r  communicate s it s lexica l  categor y decisions ,  an d 
th e semanti c processo r  specifie s it s selectio n o f  lexica l  en -
tries. )  Workin g memor y mus t  notif y th e processor s o f 
change s i n th e curren t  lexica l  entries . 

Communicat io n 

Informatio n flows  alon g tw o path s i n th e system .  Word -
specifi c  informatio n flows  fro m th e lexica l  processo r  t o th e 
workin g memor y wher e i t  i s  mad e availabl e t o th e seman -
tic ,  syntactic ,  an d linkin g rule s processor ,  an d structura l 
informatio n flows  throug h th e linkin g rule s processo r  t o 
th e semanti c an d syntacti c processors .  Conside r  flow  o f 
informatio n durin g th e processin g o f  th e tex t  fragmen t  w e 
hav e bee n pursuin g i n thi s section . 

1. lexical processor—* 
[Put.\][Mike.l ] 

2. syntactic processor —* 
direc t  =  [Mike.l ] 

3. linking rules processor —• 
y / A C T / E V E N T =  [Mike.l ] 

4. semantic processor —^ 

A CT (...Mike.l ) 
'" *  effect[,̂ ,r̂ tG O (Mike.l...) ] 

In step 1, the lexical processor produces the lexical en-
trie s fo r  pu t  an d Mike .  I n ste p 2 ,  th e syntacti c processo r 
assign s [Mike.l ]  t o th e direc t  objec t  position .  Thi s i s com -
municate d t o th e linkin g rule s processor .  Thi s processo r 
produce s th e semanti c argumen t  specificatio n i n ste p 3 . 
I n ste p 4 ,  th e semanti c processo r  make s th e assignmen t 
and execute s th e inferenc e tha t  Mik e i s bot h th e thin g 
movin g an d thin g bein g acte d upon . 

Globa l  consistenc y i s maintaine d b y keepin g th e seman -
ti c an d syntacti c processor s internall y consisten t  an d re -
quirin g tha t  th e semanti c an d syntacti c processor s b e con -
sisten t  wit h th e linkin g rul e products .  I n case s wher e th e 
product s o f  th e linkin g rul e processo r  conflict s wit h th e 
stat e o f  eithe r  th e semanti c o r  syntacti c processors ,  th e 
linkin g rul e product s tak e precedence ;  linkin g rul e prod -
uct s ca n onl y b e overridde n whe n the y caus e syntacti c o r 
semanti c inconsistencie s o r  violat e semanti c preferences . 

Novelty Example 

As a n exampl e o f  ho w suc h informatio n coul d b e use d t o 
proces s nove l  verbs ,  conside r 

Lucia zorched the book into the fire. 

Sinc e th e predicat e argumen t  structur e fo r  zorche d i s un -
known ,  th e syntacti c processo r  mus t  construc t  th e pars e 
tre e wit h th e lexica l  redundanc y rules ,  producin g 

externa l 
direc t 
indirec t 

Lucia.l ] 
book.I ] 
int o [fire.I] ] 

The linkin g rule s processo r  execute s th e mapping s 
whic h ar e ambiguous .  Th e subject-direc t  objec t  pai r 
coul d correspon d t o a  relatio n o f  possessio n o r  causal -
ity . 
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x/ACT/EVENT=[Lucia.l ] 
x /HAVE/STAT E =  [Lucia.l ] 

y/ACT/EVENT=[book.\] 
y /HAVE/STAT E =  [book.l ] 

z/GO/EVENT = TO (IN {[fire.l])) 

Given the mappings, the semantic processor attempts to 
compose th e predicates .  Th e mappin g ambiguit y i s re -
solve d b y th e constraint s o n functio n composition ,  whe n 
th e partia l  result s ar e combined .  Th e informatio n asso -
ciate d wit h int o i s a n effec t  o f  GOin g an d thi s mus t  co -
occu r  wit h actions ;  hence ,  th e H A V E mappin g ( a nonac -
tion )  ca n b e rule d out .  Onl y effect s suc h a s G O co-occu r 
wit h actions ,  s o th e H A V E mappin g ca n b e rule d out . 

Fift h Nationa l  Conferenc e o n Artificia l  Intelligence ,  Lo s 
Altos ,  Ca. :  Morgan-Kaufman .  574-578 . 

Peterson ,  J .  &  Billma n D .  1990 .  I' m Wit h he r  an d th e 
butle r  di d i t  Wit h th e Knife .  Unpublishe d Manuscript . 

Pollard ,  C .  k  Sag ,  I .  1987 .  A n Information-base d Synta x 
and Semantics ,  Volum e 1 :  Fundamentals .  Stanford ,  CA : 
Cente r  fo r  th e Stud y o f  Languag e an d Information . 

Riesbeck ,  C .  k  Martin ,  C .  1986 .  Toward s Completel y 
Integrate d Parsin g an d Inferencing .  Proceeding s o f  th e 
Eight h Annua l  Conferenc e o f  th e Cognitiv e Scienc e So -
ciety .  Hillsdale ,  NJ :  Lawrenc e Erlbau m Associates . 

Woods,  W .  1978 .  Semantic s an d Quantificatio n i n Natu -
ra l  Languag e Questio n Answering .  I n M .  Yovit s  (Ed.) ,  Ad -
vance s i n Computers ,  Volum e 17 ,  2-64 .  Ne w York :  Aca -
demi c Press . 

ACT{[Lucia.l ]  [book.l] ) 
- - '  effectU.euiC O {[book.l ]  T O (I N {[fire.l]))) ]  J 

The resultin g interpretatio n refer s t o a n even t  i n whic h 
Lucia' s actin g o n th e boo k cause s i t  t o g o int o th e fire . 

Summary 

Our  approac h t o processin g provide s a  mean s o f  handlin g 
novelty .  I t  als o help s wit h som e othe r  difficul t  problem s 
i n natura l  languag e comprehension .  Conside r  th e cas e o f 
prepositiona l  attachmen t  ambiguity .  Givin g th e semanti c 
processo r  th e abilit y  t o propos e structur e allow s i t  no t 
onl y t o identif y semanti c anomalie s i n th e attachment s 
propose d b y th e syntacti c processor s bu t  als o propos e al -
ternativ e bindings .  I t  als o provide s a  mean s o f  makin g 
earl y commitment s i n wh-questions .  Rathe r  tha n wait -
in g fo r  a  ga p i n th e pars e tree ,  th e syntacti c processo r 
can tentativel y assig n th e wh-phras e t o a  syntacti c argu -
ment .  Thi s assignmen t  i s sen t  t o th e semanti c processor , 
allowin g i t  t o evaluat e th e assignmen t  an d t o propos e a 
new on e i f  th e assignmen t  doe s no t  satisf y th e semanti c 
constraints .  Finally ,  i t  aid s i n resolvin g lexica l  ambiguity . 
Changes t o th e lexica l  semanti c representatio n o f  verb s 
can b e partial .  W e nee d no t  discar d th e assignment s tha t 
have alread y bee n made ,  i f  the y stil l  hol d fo r  th e altere d 
ver b representation . 
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