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Atlanta .  Georgi a 3033 2 

j u s t i n @ c c . g a t e c h . e d u 

Dorr i t  B i l l m a n 
Schoo l  o f  Psycholog y 

Georgi a Institut e o f  Technolog y 
Atlanta ,  Georgi a 3033 2 

b i l l m a n @ c c . g a t e c h , e d u 

Abstrac t 

If we are to develop language processing systems that model 
human capabilitie s an d performance ,  w e mus t  identif y core -
spondence s betwee n th e grammatica l  feature s an d meanin g o f 
languag e an d emplo y the m i n ou r  computatiraia l  model s o f  sen -
tenc e interpretation .  I n thi s paper ,  w e presen t  a  computationa l 
model  o f  sentenc e interpretatio n an d a  theor y o f  compositiona l 
semantics .  Ou r  mode l  provide s a  metho d fo r  addressin g a 
rang e o f  lexica l  novelt y (e.g. ,  nove l  verbs ,  nove l  use s o f  know n 
verbs) ,  relyin g o n a  semanti c representatio n tha t  maintain s prin -
ciple d corre^ondence s wit h syntacti c form .  I n ou r  approach . 
syntacti c structur e preserve s critica l  informatio n abou t  th e hier -
archica l  structur e o f  semanti c interpretations .  Thi s propert y o f 
th e semanti c represoitatio n alon g wit h restricti<Mi s o n semanti c 
interpretation s enabl e th e mode l  t o infe r  th e semantic s o f  nove l 
verbs ,  disambiguat e th e semantic s o f  know n verbs ,  an d deter -
min e th e contribution s tha t  ver b argument s mak e t o sentenc e 
interpretatio n i n a  constraine d an d principle d manner .  Thi s re -
searc h offer s a  fruitfu l  approac h fo r  usin g linguisti c analysi s t o 
addres s th e recover y o f  meanin g i n natura l  languag e processin g 
systems . 

Introduction 

Words hav e meanin g a s d o longe r  stretche s o f  language .  O n 
thi s w e al l  agree .  Bu t  th e meanin g o f  utterance s i s no t  ex -
hauste d b y th e meanin g o f  thei r  constituen t  words .  Identify -
in g thi s other ,  non-lexical ,  soiuc e o f  meanin g i s a n importan t 
projec t  fo r  cognitiv e scienc e an d it s constituen t  disciplines . 
For  psychology ,  i t  provide s hypothese s abou t  h o w peopl e de -
rive  meanin g from  language .  Th e mos t  relevan t  cas e i s th e 
inteipretatio n o f  utterance s wit h nove l  verbs ;  here ,  a n appea l 
t o lexica l  meanin g i s clearl y a n insufficien t  explanatio n o f 
what  peopl e ca n do .  Cortespondence s betwee n synta x an d 
meanin g als o figure  int o a n explanatio n o f  h o w peopl e com e 
t o acquir e thei r  wor d meaning s i n th e first  place .  Fo r  artificia l 
intelligence ,  correspondence s betwee n synta x an d meanin g 
enabl e constrained ,  principled ,  an d efficien t  natura l  languag e 
processing .  The y provid e informatio n abou t  meanin g whic h i s 
reliable ,  local ,  an d consistent .  The y ca n als o identif y wha t  as -
pect s o f  meanin g mus t  depen d o n appea l  t o worl d knowledge . 
For  Unguistics ,  a n analysi s o f  th e relation s betwee n for m an d 
meanin g i s critica l  t o finding  regularitie s withi n th e lexicon . 
And i t  i s a  necessar y ste p i n understandin g th e generativit y 
of  semantic s a s wel l  a s syntax .  Fmally ,  tiie  identificatio n o f 
correspondence s betwee n synta x an d meanin g i s a  prerequi -
sit e fo r  developin g languag e processin g system s tha t  mode l 
hunu m capabilitie s an d performance . 

I n thi s paper ,  w e presen t  a  computationa l  mode l  tha t  use s 

correspondence s betwee n synta x an d ver b semantic s t o in -
terpre t  sentences .  I n doin g so ,  w e demonstrat e tha t  synta x 
i s a  rich  sourc e o f  evidenc e fo r  sentenc e interpretation .  Th e 
theor y o f  syntactic-semanti c correspondence s tha t  underlie s 
our  mode l  depart s from  pas t  proposal s (Rappapor t  &  Levin , 
1988 ;  Pinker ,  1989 ;  Jackendofif ,  1990 )  becaus e i t  hold s tha t 
th e structur e o f  synta x preserve s critica l  aspect s o f  th e hierar -
chica l  structur e o f  semanti c interpretations .  W e articulat e thi s 
preservatio n o f  hierarchica l  informatio n i n term s o f  a  se t  o f 
structura l  correspondence s tha t  operat e ove r  th e mappin g o f 
syntacti c for m ont o semanti c interpretations .  B y combinin g 
thes e structura l  correspondence s wit h a  compositiona l  seman -
tic  representation,  th e mode l  ca n infe r  th e semantic s o f  nove l 
verbs ,  disambiguat e th e semantic s o f  know n verbs ,  an d deter -
min e th e contribution s tha t  ver b argument s mak e t o sentenc e 
interpretatio n i n a  constraine d an d principle d marmer . 

We begi n wit h a  discussio n o f  th e problem s o f  ver b seman -
tics  an d th e pas t  proposal s tha t  hav e sough t  t o resolv e them . 
So tha t  th e ou r  wor k ca n b e clearl y distinguishe d from  tha t 
of  others ,  w e focu s o n th e critica l  rol e tha t  syntactic-semanti c 
correspondence s pla y i n theorie s o f  ver b semantics .  Sec -
ond ,  w e presen t  th e Prominenc e Coirespondenc e rul e an d de -
scrib e it s implication s fo r  syntactic-semanti c correspondence . 
Prominenc e Correspondenc e i s centra l  t o th e preservatio n o f 
th e hierarchica l  structur e o f  semanti c interpretation s i n syntax . 
Third ,  w e presen t  ou r  computationa l  mode l  an d demonstrat e 
h o w i t  infer s th e semantic s o f  nove l  verbs ,  disambiguate s 
th e semantic s o f  know n verbs ,  an d determine s th e contribu -
tions  tha t  ver b argument s mak e t o sentenc e interpretation .  W e 
conclud e wit h a  discussio n o f  th e specifi c  benefit s ou r  wor k 
provide s t o th e constituen t  discipline s o f  Cognitiv e Science . 

Background 

In verb semantics, researchers investigate what types of repre-
sentatio n ar e appropriat e fo r  articulatin g th e interpretatio n o f 
a ver b an d it s argument s an d h o w thes e representations relate 
t o syntacti c form .  Typically ,  verb s ar e take n t o denot e event s 
and state s i n people' s representations  o f  th e world ,  an d thei r 
argument s ar e take n t o pla y th e role s o f  causa l  agents ,  ob -
ject s undergoin g change ,  destinations ,  an d location s i n thes e 
event s an d states .  Th e goa l  o f  an y theor y o f  ver b semantic s i s 
t o provid e 1 )  a  representation  tha t  ca n articulat e thes e aspect s 
of  th e sentenc e interpretatio n an d 2 )  specif y th e relatio n be -
twee n thi s representation  an d th e syntacti c representation  o f 
th e ver b an d it s arguments .  Theorie s o f  ver b semantic s as k 
what  th e appearanc e o f  a  subject ,  objec t  o r  particula r  prepo -
sitio n tell s  u s abou t  th e state s an d event s denote d b y th e verb . 
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an d wha t  th e appearanc e o f  a  nou n phras e a s a  subject ,  object . 
or  prepositiona l  objec t  tel l  u s abou t  th e rol e it s referent  play s 
i n thes e even t  an d states . 

I n th e past ,  tw o approache s t o ver b semantic s hav e bee n 
proposed :  Themati c Rol e theorie s an d Compositiona l  Seman -
tic s theories .  Themati c Rol e theorie s (Bruce ,  1975 )  represen t 
ver b semantic s i n term s o f  a  se t  o f  label s (i.e. ,  themati c roles ) 
an d specif y th e relation  betwee n semanti c interpretation s an d 
synta x i n term s o f  mapping s betwee n rol e label s an d ver b 
argumen t  positions .  Unfortunately ,  thes e theorie s ar c inad -
equat e fo r  representing  certai n aspect s o f  meanin g tha t  ar e 
signale d b y th e sjmta x o f  verb s an d thei r  argument s (Rappa -
por t & Levin ,  1988) . 

Compositiona l  Semantic s theorie s (Pinker ,  1989) ,  o n th e 
othe r  hand ,  represent  ver b semantic s i n term s o f  semanti c 
tre e structure s an d specif y th e relation  betwee n semanti c in -
terpretation s an d synta x i n term s o f  mapping s betwee n ver b 
argumen t  position s an d position s i n semanti c tree s (i.e. ,  se -
manti c arguments) .  I n thes e theories ,  th e se t  o f  possibl e se -
manti c tree s i s define d i n term s o f  th e allowabl e combination s 
of  semanti c elements .  Althoug h Compositiona l  Semantic s 
theorie s ar e sufficientl y expressiv e t o represent  th e aspect s o f 
meanin g tha t  ar e signale d b y grammatica l  features ,  thi s in -
crease d expressivenes s ha s m a d e i t  har d t o giv e a  principle d 
accoun t  o f  whic h mapping s betwee n sjmta x an d semantic s ar e 
allowe d an d whic h ar e excluded . 

We offe r  a  theor y o f  conq>ositiona l  semantic s tha t  provide s 
a principle d accoun t  o f  th e mappin g betwee n synta x an d se -
mantics .  Th e mappin g project s combination s o f  word s an d 
phrase s i n synta x ont o combination s o f  semantic s element s 
an d expression s i n semantics .  Centra l  t o th e principle d natur e 
of  thi s mappin g ar e structura l  correspondences .  Structura l 
correspondence s m a p th e structura l  relations  o f  synta x ont o 
th e structura l  relations  o f  semantics ,  derivin g m u c h o f  th e hi -
erarchica l  structur e o f  semanti c tree s fro m syntacti c structure . 
I n th e nex t  section ,  w e identif y th e genera l  characteristic s o f 
thi s semanti c representation  an d discus s th e rule s o f  structura l 
correspondence .  Th e majorit y o f  th e sectio n i s devote d t o 
introducin g PromineiKs e Correspondence ,  th e dominan t  struc -
tura l  correspondenc e rule . 

Correspondences between Syntax and 

S e m a n t i c s 

We propos e a  conqwsitiona l  semanti c representation  tha t  ex -
presse s a  subse t  o f  th e conceptua l  conten t  denote d b y th e 
combinatio n o f  a  ver b an d it s arguments .  Semanti c interpre -
tation s ar e expresse d i n term s o f  stricd y hierarchica l  seman -
tic s tree s tha t  maintai n lexica l  an d structura l  correspondence s 
wit h th e syntacti c representations  o f  th e sentence s tha t  invok e 
them .  Lexica l  correspondence s identif y relations  betwee n th e 
syntacti c categorie s o f  word s an d phrase s an d th e semanti c 
categorie s o f  element s an d expression s i n th e semanti c rep-
resentatioiL  Structura l  correspondence s specif y h o w thes e 
semanti c element s an d expression s combine .  Thes e proper -
tie s o f  th e representation  alon g wit h restrictions  upo n th e type s 
of  combination s tha t  semanti c element s an d expression s ca n 
for m provid e th e basi s fo r  a  mode l  o f  sentenc e interpretatio n 
as wel l  a s explai n a  numbe r  o f  linguisti c phenomena . 

Fou r  differen t  type s o f  combination s o f  word s an d phrase s 
occu r  withi n th e syntacti c structur e o f  a  ver b an d it s argu -

ments :  1 )  nou n phrase s ar e th e argument s o f  di e verb ,  2 ) 
preposition s ar e complement s o f  th e verb ,  3 )  nou n phrase s 
ar e object s o f  prepositions ,  an d 4 )  nou n phrase s maintai n re-
mot e relations  wit h eac h other .  I n ou r  approach ,  eac h o f  thes e 
syntacti c combination s convey s distinc t  informatio n abou t  th e 
combination s o f  semanti c element s i n th e semanti c interpre -
tation ,  evokin g fou r  differen t  rule s o f  structura l  correspon -
dence .  Thre e o f  thes e structura l  correspondenc e rule s clai m 
tha t  syntacti c argiunent s o f  preposition s an d verb s designat e 
correspondin g semanti c arguments :  roughly ,  i f  j c  i s a n argu -
ment  o f  y  i n syntax ,  the n th e semanti c elemen t  designate d 
by X  i s a n argumen t  o f  th e semanti c elemen t  designate d b y 
y i n semantics .  Althoug h thes e structura l  correspondence s 
specif y importan t  constraint s o n th e loca l  combination s o f  se -
manti c element s an d thei r  arguments ,  die y tel l  u s littl e abou t 
h o w thes e loca l  combination s combin e wit h eac h other .  Thi s 
informatio n i s provide d b y th e remote  relations  betwee n nou n 
phras e arguments . 

Remot e combination s o f  nou n phras e argument s corre -
spon d t o remote  combination s o f  thei r  mapping s i n th e se -
manti c inteipretation .  W e describ e thi s propert y o f  syntactic -
semandc correspondenc e i n term s o f  syntacti c an d semanti c 
prominenc e relations ^  Prominenc e relations  ar e hierarchica l 
rclations  tha t  ar e define d i n term s o f  node s an d dominanc e 
relations,  a s follow s 

Prominenc e Relatio n 
A nod e x  i s mor e prominen t  tha n anothe r  nod e y  i f  an d 
onl y i f  th e immediat e dominato r  o f  j c  dominate s th e 
immediat e dominato r  o f  ̂ . 

Syntactic prominence relations between noun phrase argu-
ment s ar e define d b y th e syntacti c structur e o f  sentences ,  an d 
semandc prominenc e relations  ar e define d b y th e semanti c 
tre e structure s thes e sentenc e invoke .  Syntacti c prominenc e 
relations  m a p int o semanti c prominenc e relations  b y Promi -
nenc e Correspondence : 

Prominenc e Correspondenc e Rul e 
Give n a  se t  o f  noi m phras e argument s o f  a  ver b (i.e. , 
subject ,  object ,  prepositiona l  object )  an d a  se t  o f  thei r 
semanti c denotations ,  a  nou n phras e argumen t  x  i s 
syntacticall y mor e prominen t  tha n anothe r  y  i f  an d onl y 
i f  th e semanti c denotatio n o f  x  i s semanticall y mor e 
prominen t  th e semanti c denotatio n o f  y . 

Simpl y put .  Prominenc e Correspondenc e state s tha t  th e hier -
archica l  relations  tha t  aris e betwee n ver b argument s i n synta x 
preserv e aspect s o f  th e hierarchica l  structur e o f  semanti c in -
terpretations . 

Conside r  th e semanti c interpretation s o f  th e followin g sen -
tences : 

1 a. The silver dollar is in the Potomac. 
b.  Th e silve r  dolla r  wen t  into/wen t  in/entere d th e Potomac . 

Th e correspondin g syntacti c an d semanti c tree s fo r  thes e sen -
tence s appea r  i n Figur e 1 .  I n di e syntacti c structur e fo r  (la) , 
th e noi m phras e th e silve r  dolla r  i s mor e prominen t  tha n th e 
nou n phras e th e Potomac ;  S ,  th e immediat e dominato r  o f 
th e silve r  dollar ,  dominate s PP ,  th e immediat e dominato r 

'Althoug h relation s o f  prominenc e appea r  i n (Grimshaw ,  1991) , 
our  us e o f  th e ter m i s particula r  t o ou r  ow n work . 
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Rgur e 1 :  Example s o f  Prominenc e Correspondenc e 

of  th e Potomac .  Consisten t  wit h Prominenc e Correspon -
dence ,  (Thin g th e silve r  dollar) ,  th e semanti c mappin g o f 
th e nou n phras e th e silve r  dollar ,  i s semanticall y mor e promi -
nent  tha n (Thin g th e Potomac) ,  th e semanti c mappin g o f  th e 
nou n phras e th e Potomac ;  State ,  th e immediat e dominato r  o f 
(Thin g th e silve r  dollar) ,  dominate s Place ,  th e immediat e 
dominato r  o f  (Thin g th e Potomac) . 

Prominenc e Correspondenc e i s  undeterre d b y semanti c 
incorporation^ .  Th e sentence s i n (lb )  ar e sentence s wit h 
equivalen t  semanti c interpretation s tha t  demonstrat e variou s 
level s o f  semanti c incorporation :  (i )  ente r  incorporate s th e 
semantic s o f  into ,  (ii )  wen t  i n it s wen t  i n usag e incorporate s 
th e semantic s o f  to ,  an d (iii )  wen t  i n it s wen t  int o usag e doe s 
not  incorporat e an y prepositiona l  semantic s a t  all .  Althoug h 
the y diffe r  wit h respect  t o semanti c incorporation ,  thei r  syn -
tacti c an d semanti c prominenc e relations  ar e th e same :  th e 
nou n phras e th e silve r  dolla r  i s syntacticall y mor e prominen t 

^Semantic incorporaticxi occurs when a verb specifies semantic 
element s tha t  ar e commonl y denote d b y prepositions ;  semanti c incor -
poratio n verb s incorporat e th e semantic s o f  pr^osition s (e.g. ,  ente r 
incorporate s into) .  Fo r  a  discussio a o f  th e difficultie s tha t  semanti c 
incorporatio n create s fo r  theorie s o f  syntactic-semanti c corre^on -
dence .  se e (Jackendoff ,  1987) . 

tha n th e nou n phras e th e Potoma c i n al l  thre e sentences ,  an d 
diu s (Thin g th e silve r  dollar )  i s semanticall y mor e prominen t 
tha n (Thin g th e Potomac )  i n al l  thre e sentences . 

Th e hierarchica l  relations  tha t  aris e betwee n ver b argu -
ment s i n synta x preserv e informatio n abou t  th e hierarchica l 
structiu e o f  semanti c interpretations .  Thi s informatio n i s crit -
ica l  t o inferrin g th e semantic s o f  nove l  verb s an d disambiguat -
in g th e semantic s o f  k n o w n verbs . 

The Computational Model 

The purpos e o f  th e computationa l  mode l  i s t o produc e seman -
ti c interpretation s fo r  natura l  languag e sentences .  Th e mode l 
use s correspondence s betwee n synta x an d semantic s t o gen -
erat e semanti c interpretation s w h e n th e ver b i s novel ,  an d t o 
identif y th e semanti c conq)Ositio n o f  a  ver b an d it s argument s 
fo r  bot h nove l  an d k n o w n verbs . 

Th e mode l  break s sentenc e processin g d o w n int o syntacti c 
parsin g an d semanti c interpretatio a I t  generate s a  syntacti c 
representation  give n a  natura l  languag e sentence ,  an d i n con -
cert ,  i t  construct s a  semanti c interpretatio n combinin g partia l 
infonnatio n provide d b y th e lexica l  correspondence s betwee n 
synta x an d semantic s an d th e semanti c mapping s o f  k n o w n 
words .  Th e constructio n o f  thes e semanti c interpretation s i s 
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Figur e 2 :  Inteipretin g Joh n zorche d th e boo k int o th e fire 

constraine d b y th e structura l  correspondence s betwee n synta x 
and semantic s an d th e restrictions  upo n th e type s o f  combina -
tion s tha t  semanti c element s ca n form . 

Novel Verbs 

As an illustration of how our system produces interpretations 
fo r  nove l  verbs ,  conside r  th e followin g nonsens e ver b exam -
ple : 

2. John zorched the book into the fire. 

Given the surface form in (2), the system begins engaging in 
thre e activitie s 1 )  generatin g a  syntacti c pars e tree ,  2 )  usin g 
th e structura l  an d lexica l  correspondence s t o m a p aspect s o f 
syntacti c structur e int o semanti c structur e an d 3 )  construct -
in g a  semanti c interpretation .  Al l  o f  thes e activitie s occu r 

concurrentl y an d interactively . 

For  th e sentenc e i n (2) ,  th e syntacti c pars e tre e i n Fig -
ur e 2  i s generated .  A s thi s pars e tre e i s bein g constructed , 
th e syste m produce s th e mapping s int o semanti c representa-
tio n usin g bot h th e lexica l  correspondence s an d a  semanti c 
lexicon .  Onc e thes e mapping s ar e m a d e available ,  the y ar e 
combine d t o for m semanti c interpretation s i n accordanc e wit h 
th e restrictions  o n semanti c trees .  Sinc e thes e mapping s ar e 
quit e numerous ,  onl y a  fe w ar e provide d i n Figur e 2 .  A s thes e 
semanti c interpretation s ar e bein g constructed ,  th e structura l 
correspondence s betwee n synta x an d semantic s ar e employed . 
Thes e correspondence s deriv e aspect s o f  th e structur e o f  th e 
semanti c tre e from  th e syntacti c pars e tree .  Fo r  example , 
give n tha t  th e nou n phras e Joh n i s mor e prominen t  tha n th e 
nou n phras e th e boo k i n th e syntacti c tree ,  th e syste m use s 
Prominenc e Correspondenc e t o determin e tha t  (Thin g John ) 
i s mor e prominen t  tha n (Thin g th e book )  i n th e semanti c 
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Figur e 3 :  Interpreting/o/i « lef t  th e hous e t o Mar y 

tree .  Structura l  conespondence s specif y th e location s o f  th e 
semanti c argument s (e.g .  (Thin g John) )  wit h respect  t o eac h 
othe r  an d th e structur e o f  th e semanti c interpretatio n o f  th e 
verb .  A s illustrate d i n Figur e 2 ,  th e structura l  correspondence s 
constrai n bu t  d o no t  conq>letel y specif y th e structur e o f  th e 
semanti c interpretation . 

Fmally ,  th e syste m combine s th e structura l  constraint s wit h 
th e semanti c interpretations ,  rulin g ou t  thos e inteipretation s 
tha t  ar e inconsistent .  A s illustrate d i n Figur e 2 ,  a  consisten t 
semanti c interpretatio n i s the n produce d a s outpu t  Thi s se -
manti c interpretatio n state s tha t  th e sentenc e i n (2 )  describe s 
a causa l  even t  i n whic h 1 )  th e boo k wa s no t  i n th e fire  a t  th e 
onset ,  2 )  Joh n cause d somethin g t o happen ,  3 )  wha t  happene d 
was tha t  th e boo k wen t  alon g a  pat h leadin g t o th e fire,  an d 4 ) 
th e result  i s  tha t  th e boo k i s no w i n th e fire. 

Disambiguating Known Verbs 

As an illustration of how the system disambiguates known 
verbs ,  conside r 

3.  Joh n lef t  th e hous e t o Maiy . 

This sentence is particularly interesting because its inteipre-
tatio n involve s tw o implication s o f  th e Prominenc e Corre -
spondenc e rule :  1 )  semanti c incorporatio n verb s ma y exhibi t 
th e sam e grammatica l  feature s a s non-semanti c incorporatio n 
verbs ,  an d 2 )  ver b argument s tha t  designat e equall y prominen t 
semanti c element s mus t  b e equall y prominen t  i n li e syntacti c 
pars e tree .  Conside r  th e ver b left .  I t  ma y denot e eithe r  th e 
causa l  transfe r  o f  possessio n a s i n (3 )  o r  a  departur e a s i n 
Joh n lef t  th e hous e an d wen t  t o th e store .  I n it s departur e 
usage ,  lef t  incorporate s th e semantic s o f  th e preposition_/rom . 
I n it s causa l  transfe r  o f  possessio n usage ,  lef t  doe s no t  in -
corporat e an y prepositiona l  semantics .  Bot h o f  thes e use s o f 
lef t  ar e grammaticall y indistinguishabl e i n th e sentenc e frag -
ment  Joh n lef t  th e house .  However ,  whe n combine d wit h th e 
prepositiona l  phras e t o Mary ,  th e departur e usag e o f  lef t  ca n 
be rule d ou t  b y Prominenc e Correspondence . 

As illustrate d i n Figur e 3 ,  onl y th e semanti c prominenc e re-
lation s i n th e semanti c tre e correspondin g t o th e causa l  transfe r 
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of  possessio n usag e o f  lef t  (th e lowe r  semanti c tre e i n Figur e 3 ) 
ar e consisten t  wit h th e syntacti c prominenc e relations.  I n th e 
semanti c tre e correspondin g t o th e depart\ir e usag e o f  lef t  (up -
per  semanti c tre e i n Figur e 3) ,  th e argument s o f  th e semanti c 
element s rro m an d to ,  (Thin g th e house )  an d (Thin g Mary ) , 
ar e equall y prominent .  T o b e i n accor d wit h Prominenc e Cor -
respondence,  thes e tw o semanti c argument s mus t  correspon d 
t o equall y prominen t  noi m phras e argument s i n th e syntacti c 
tree .  However ,  a s Figur e 3  illustrates ,  thi s  i s no t  th e case ;  th e 
nou n phras e th e hous e i s syntacticall y mor e prominen t  tha n 
th e nou n phras e Mary . 

Conside r  h o w th e syste m operate s o n th e sentenc e i n (3) . 
At  th e onset ,  bot h use s o f  lef t  ar e retrieved  an d processe d unti l 
t o Mar y i s encountered .  A t  thi s point .  Prominenc e Correspon -
denc e exclude s th e departur e us e o f  left ,  leavin g a  semanti c 
interpretatio n o f  th e sentenc e tha t  describe s a  causa l  even t  i n 
whic h Joh n cause d th e hous e t o com e int o Mary' s possession . 

Conclusion 

The theory of semantics and syntactic-semantic correspon-
denc e presente d abov e offer s a  numbe r  o f  benefit s  t o th e var -
iou s Cognitiv e Scienc e disciplines .  Thoug h i t  i s no t  a  theor y 
of  languag e developmen t  o r  performance ,  i t  ha s importan t  im -
plication s fo r  wor d meanin g acquisitio n an d huma n sentenc e 
processin g behavior .  First ,  i t  articulate s a  bod y o f  knowledg e 
tha t  con:q>eten t  speaker s coul d emplo y i n acquirin g th e mean -
ing s o f  ne w word s give n syntacti c evidence .  A s discusse d 
i n (Landa u &  Gleitman ,  1985) ,  suc h knowledg e i s critica l  t o 
languag e learner s give n th e limit s o f  acquirin g wor d mean -
ings ,  especiall y ver b meanings ,  fro m simpl y observin g th e 
environmen L Mor e importantiy ,  languag e learner s (unfamil -
ia r  wit h th e lexica l  semantic s o f  natura l  language )  coul d us e 
th e forma l  correspondence s betwee n synta x an d semantic s t o 
acquir e informatio n abou t  semantic s i n genera l  a s wel l  a s a 
particula r  word' s meanings .  Th e theor y als o provide s fo r  th e 
developmen t  o f  performanc e model s suc h a s tha t  envisione d 
i n (Carlso n &  Tanenhaus ,  1988) .  I t  offer s principle s o f  in -
teractio n betwee n syntacti c structur e an d semanti c ambiguit y 
resolution.  A n d sinc e intermediat e semanti c decision s i n th e 
theor y ar c related  t o intermediat e syntacti c decisions ,  i t  en -
able s a  fine-grained  mode l  o f  interactio n i n whic h intermediat e 
semanti c results  ar e fe d bac k t o syntacti c processing . 

Th e theor y als o benefit s linguistics .  Th e explanator y powe r 
of  th e semanti c representation  an d it s forma l  correspondence s 
wit h synta x i s greate r  tha n tha t  o f  previou s approache s (Rap -
papor t  &  Levin ,  1988 ;  Pinker ,  1989 ;  Jackendoff ,  1990) .  I n 
particular ,  i t  explain s th e mapping s o f  semanti c argument s 
(e.g. ,  causa l  agents )  int o syntacti c position s (e.g. ,  subject ) 
rathe r  tha n simpl y stipulatin g th e mapping s a s ha s bee n don e 
previously .  I n ou r  account ,  th e mappin g o f  semanti c argu -
ment s int o synta x i s directl y associate d wit h thei r  positio n i n 
th e semanti c interpretatio n o f  th e sentence . 

Mor e importan t  ar e th e benefit s t o computing ,  specificall y 
t o th e developmen t  o f  inteUigen t  system s tha t  communicat e 
i n natura l  language .  Ou r  mode l  offer s a  robust ,  extendible , 
portabl e metho d fo r  performin g semanti c interpretatio a Ro -
busmes s i s achieve d b y reducin g th e dependenc e upo n th e 
semanti c lexico n an d conceptua l  an d worl d knowledge .  Th e 
syste m i s easil y extende d sinc e addin g element s t o th e seman -
tic  representation  require s n o chang e t o th e correspondence s 

rules .  Finally ,  semanti c processin g a s wel l  a s syntacti c pro -
cessin g ca n b e transferre d t o ne w problem s withou t  modifica -
tion. 

Our  research  offer s a  fruitfu l  approac h fo r  usin g linguisti c 
analysi s t o addres s recovery  o f  meanin g i n natura l  languag e 
processin g systems .  W e hav e provide d a  mode l  o f  sentenc e 
interpretatio n tha t  addresse s a  rang e o f  lexica l  novelt y (e.g. , 
nove l  verbs ,  nove l  use s o f  know n verbs )  usin g parsimonious , 
broa d semanti c knowledg e an d furnishe s a  principle d accoun t 
of  th e correspondence s betwee n th e for m an d meanin g o f 
language . 
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