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Modelin g Parsin g Constraint s i n High-Dimensiona l  Semanti c Space :  O n th e 

Use o f  Prope r  N a m e s 

Cur t  Burgess ,  Ka y Livesa y an d Kevi n Lun d 
Departmen t  o f  Psycholog y 

Universit y  o f  California ,  Riversid e 
Riverside ,  C A 9252 1 

c u r t @ c a s s a n d r a . u c r . e d u 

The Hyperspac e Analogu e t o Languag e (HAL )  semanti c 
model  (Lun d &  Burgess ,  i n press )  demonstrate s th e 
impoverishe d semantic s o f  prope r  name s an d th e riche r 
semantic s o f  famou s names .  I n addition ,  prope r  name s use d 
as agentiv e subject s i n a  parsin g experimen t  fai l  t o show ,  i n 
our  simulation ,  a n effec t  o f  semanti c informatio n o n parsin g 
due t o thei r  impoverishe d semantics . 

The role of semantic context in processing syntactic 
ambiguit y raise s importan t  issue s concernin g th e functio n o f 
th e languag e processor .  Modula r  parser s (Frazier ,  1978 )  ar e 
insensitiv e t o contextua l  information .  Conversely ,  constraint -
base d approache s (MacDonald ,  Pearlmutter ,  &  Seidenberg , 
1994 )  propos e tha t  languag e subsystem s ca n mor e freel y 
interac t  allowin g fo r  semanti c influenc e o n initia l  parsin g 
decisions .  Usin g th e H A L mode l  (Burges s &  Lund ,  1996 ; 
Lund &  Burgess ,  i n press) ,  w e presen t  a  semantic s o f  prope r 
names followe d b y a  simulatio n experimen t  tha t  suggest s 
tha t  prope r  name s d o no t  contai n sufficien t  semanti c 
informatio n t o influenc e syntacti c processing . 

Experiment 1: Semantics of Names 

Proper names carry little semantic information accounting for 
th e difficult y i n thei r  retrieva l  (Cohe n an d Burke ,  1993) . 
However ,  famou s names ,  suc h a s Reagan ,  hav e a  riche r 
semantics .  N a m e semantic s ca n b e represente d usin g th e H A L 
model  a s show n b y a  neares t  neighbo r  analysis .  Nea r 
neighbor s o f  Cathy ,  ar e othe r  c o m m o n prope r  names . 
However ,  famou s names ,  lik e Reagan ,  ha s othe r  politician s 
and politica l  terms .  Likewise ,  boo k ha s a s it s neighbor s othe r 
relate d objects .  I n addition ,  HAL ' s high-dimensiona l  semanti c 
vector s ca n distinguis h prope r  name s fro m noun s an d verbs . 

Experiment 2: Context Effects and 
S e m a n t i c D i s t a n c e s 

HAL's high-dimensional semantics can capture the 
constraint s tha t  predic t  whethe r  semanti c contex t  wil l 
facilitat e syntacti c processin g (Burges s an d Lund ,  1996) . 
Shorte r  semanti c distance s wer e foun d betwee n noun-ver b 
pair s o f  stimul i  tha t  di d no t  resul t  i n a  gardenpat h (lb , 
ransom-paid )  tha n fo r  sentence s tha t  di d (la ,  man-paid) . 

Verb s lik e tha t  i n sentenc e (2a )  rarel y tak e a  direc t  object ; 
whil e i n sentenc e (2b) ,  th e ver b ca n tak e eithe r  a  direc t  objec t 
or  a  sentenc e complement .  Verb s tha t  d o no t  tak e a  direc t 
objec t  coul d provid e considerabl e guidanc e t o th e parse r  an d 
avoi d syntacti c misassignment .  However ,  Ferreir a an d 
Henderso n (1990 ,  F H )  foun d tha t  readin g time s fo r  sentence s 
lik e (2 a an d 2b )  wer e longe r  tha n fo r  unambiguou s control s 
wit h complementizers .  F H conclud e tha t  biasin g ver b 
infonnatio n di d no t  effec t  initia l  parsin g decisions . 
(la) The man paid by the parents was unreasonable. 

(lb )  Th e ranso m pai d b y th e parent s wa s unreasonable . 
(2a )  Su e hope d Iow a electe d bette r  people . 

(2b )  Su e wrot e Iow a electe d bette r  people . 
(3 )  Th e studen t  hope d .. . 

Another potentially rich source of infonnation in this 
experimen t  coul d b e th e natur e o f  th e nou n precedin g th e 
verb .  Th e menta l  mode l  tha t  develop s wit h Su e hope d ca n 
encompas s man y possibilitie s an d ma y no t  b e a s constrainin g 
as th e menta l  mode l  fro m (3) ,  whic h offer s th e ver b crucia l 
additiona l  informatio n durin g comprehension . 

We tes t  th e stimul i  use d i n tw o parsin g experiment s -  on e 
tha t  showe d a n effec t  o f  th e N P contex t  (Burges s & 
Tanenhaus ,  B T )  an d one ,  usin g prope r  names ,  tha t  di d no t 
(Ferreir a &  Henderson ,  FH) .  Semanti c distance s wer e greate r 
fo r  th e stimul i  (noun-verb s pairs )  tha t  di d no t  sho w th e effec t 
of  contex t  (FH )  tha n fo r  th e stimul i  tha t  di d (BT) . 

Discussion 

Models of proper-name retrieval emphasize that name 
retrieva l  difficult y  i s du e t o th e lac k o f  meaningfu l  semanti c 
informatio n i n a  name ,  an d thi s ca n b e see n wit h a  name' s 
semanti c neighbors .  Longe r  semanti c distance s wit h th e 
prope r  nam e -  ver b pair s o f  F H suggest s tha t  prope r  name s d o 
not  carr y compellin g semanti c information .  Tha t  HAL' s 
semanti c representation s ca n b e use d t o mode l  th e outcom e o f 
thes e tw o parsin g experiment s extend s th e generalit y o f  thi s 
semanti c mode l  t o parsin g phenomen a beyon d tha t  o f  jus t 
animac y an d genera l  plausibilit y  effects . 
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