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Abst rac t 

This paper presents experimental evidence for 

a mode l  o f  h u m a n languag e processin g i n whic h 

ambiguit y resolutio n i s delaye d whe n ther e i s a  conflic t 

betwee n semanti c contextua l  bia s an d th e syntacticall y 

preferre d interpretation .  I f  ther e i s n o conflict ,  a n 

immediat e decisio n i s made .  Decisio n i s no t  delaye d 

indefinitely ;  th e lengt h o f  th e dela y i s limite d b y avail -

abl e processin g resources . 

Introduction 

Are ambiguous sequences initially treated as 

i f  the y wer e unambiguous ? Alternativel y ar e bot h o r  al l 

of  th e possibilitie s considere d unti l  i t  i s  possibl e t o 

make a  choice ? Thes e question s continu e t o interes t 

researcher s concerne d wit h languag e comprehension . 

I n thi s pape r  I  wil l  propos e tha t  neithe r  o f  thes e alterna -

tive s i s correct .  I  wil l  summariz e recen t  evidenc e tha t 

ambiguitie s ar e recognize d an d decisio n m a y b e 

temporaril y  delayed ,  waitin g fo r  evidenc e tha t  ca n 

decid e th e issue .  However ,  i t  appear s (no t  surprising -

ly )  tha t  ther e ar e limit s o n th e exten t  o f  dela y tha t  i s 

possible .  I f  n o disambiguatin g evidenc e become s 

availabl e withi n th e limit s o n delay ,  a n arbitrar y deci -

sio n mus t  b e made .  Thi s mode l  appear s t o exten d t o 

bot h syntacti c ambiguit y resolution ,  whic h wil l  b e th e 

majo r  focu s o f  thi s paper ,  an d lexica l  ambiguit y resolu -

tion . 

Immediate Resolution Models 

Many researchers have proposed that one 

analysi s i s initiall y  pursued ;  th e alternativ e initiall y 

pursue d m a y b e base d o n syntacti c (e.g .  Frazie r  & 

Rayne r  1982 )  o r  o n semanti c criteri a (e.g .  Grai n & 

Steedma n 1985) .  Th e majo r  typ e o f  evidenc e tha t  ha s 

bee n adduce d fo r  initia l  treatmen t  o f  syntacticall y 

ambiguou s structure s a s i f  the y wer e unambiguou s i s 

th e "garde n path "  effect .  I n garde n pat h sentences ,  a 

heare r  o r  reade r  i s "le d u p th e garde n path, "  tha t  i s  th e 

sentenc e appear s initiall y  t o hav e on e structur e an d 

the n i t  turn s out ,  t o th e surpris e o f  th e hearer ,  tha t  th e 

sentenc e i n fac t  mean t  somethin g els e entirely .  Thi s 

effec t  suggest s tha t  a t  leas t  unde r  som e circumstance s 

peopl e d o no t  wai t  unti l  the y receiv e disambiguatin g 

evidenc e befor e selectin g on e o f  th e alternatives .  I f 

the y d o s o immediately ,  th e initia l  unambiguou s mode l 

i s  supported . 

An exampl e o f  a  characteristi c garde n pat h 

structur e i s th e reduce d relativ e clause ,  show n i n (1) . 

(1 )  a .  Th e officer s hidde n i n th e bushe s observe d 

th e practic e attack . 

b.  Th e officer s taugh t  a t  th e militar y academ y 

wer e ver y demanding . 

A n easil y interprete d exampl e o f  suc h a  structur e 

appear s i n (la) .  Howeve r ,  i f  th e reduce d relativ e 

contain s a  passiv e participl e whic h i s no t  formall y 

differentiate d fro m th e pas t  tens e form ,  a s i n (lb) , 

ambiguit y results .  I t  ha s lon g bee n recognize d tha t 

reduce d relative s containin g suc h verb s ar e typicall y 

misanalyze d a s mai n ver b phrases ,  producin g a  garde n 

pat h effec t  whe n th e actua l  mai n ver b phras e i s read . 

Thi s effec t  implie s tha t  th e wron g structur e ha s bee n 

calculated . 

Syntactic Resolution Procedures 

An important question for any model of 

ambiguit y resolutio n i s wha t  determine s whic h struc -

tur e i s selected .  Fo r  reduce d relativ e clauses ,  th e fac t 

tha t  peopl e ar e surprise d whe n the y encounte r  th e mai n 

ver b phras e show s tha t  the y ha d assume d th e reduce d 

relativ e claus e t o b e a  mai n ver b phrase .  A  specifi c 

proposa l  mad e b y Frazie r  (1978 )  i s tha t  th e mai n ver b 

phras e analysi s i s initiall y  pursue d becaus e i t  i s  th e 

simplest ,  i n term s o f  th e numbe r  o f  node s necessar y t o 

buil d a  phras e structur e representation :  th e Minima l 

Attachmen t  Hypothesis . 

T wo othe r  sentenc e type s cite d i n suppor t  o f 

th e Minima l  Attachmen t  Hypothesi s (Frazie r  &  Rayne r 

1982 ;  Rayner ,  Carlso n &  Frazier ,  1983 )  ar e sententia l 

complemen t  sentences ,  a s i n (2 )  an d prepositiona l 

phras e attachmen t  ambiguities ,  a s i n (3) . 

257 



Tabl e 1 :  M e a n Readin g 

Animat e Subjec t 

Ambiguou s 

Unambiguou s 

Inanimat e Subjec t 

Ambiguou s 

Unambiguou s 

Time s fo r  Reduce d Relativ e Clause s 

RelVer b 

364 
371 

343 
358 

Next 

366 
377 

382 
378 

:  Accumulatin g Presentatio n 

Next 

367 
385 

374 
394 

MainVer b 

488 

475 

506 
493 

Next 

599 
495 

476 
511 

(2 )  Th e reporte r  sa w th e w o m a n w h o cam e i n wa s 

not  happy . 

I n (2) ,  du e t o th e absenc e o f  th e grammatica l  marke r 

that ,  i t  i s  no t  initiall y  clea r  tha t  th e phras e followin g 

th e ver b se e i s th e subjec t  o f  a  sententia l  complemen t 

rathe r  tha n a  direc t  object .  Constructin g th e direc t 

objec t  structur e doe s no t  requir e accessin g a s man y 

phras e structur e rule s a s th e sententia l  complemen t 

structure ,  an d therefor e i s simpler .  S o m e peopl e m a y 

fee l  tha t  th e ver b phras e wa s no t  happ y i s unexpecte d 

(i.e. ,  a  garde n path) .  Frazie r  an d Rayne r  (1982 )  foun d 

tha t  eye-trackin g pattern s suggeste d tha t  peopl e ha d t o 

go bac k t o an d reproces s th e ambiguou s sequenc e onl y 

i f  i t  turne d ou t  tha t  a  sententia l  complemen t  structur e 

had t o b e assigned . 

(3 )  Th e sp y sa w th e co p wit h th e binoculars . 

As ca n b e see n i n (3) ,  a  prepositiona l  phras e m a y 

frequentl y attac h eithe r  t o a  ver b phras e (e.g. ,  sa w 

usin g th e binoculars )  o r  t o a  direc t  objec t  nou n phras e 

(e.g. ,  th e co p w h o ha d th e binoculars) .  Rayner ,  Carl -

so n an d Frazie r  (1983 )  argue d tha t  th e lowe r  (nou n 

phras e modifier )  attachmen t  i s no t  minimal ,  thu s pre -

dictin g tha t  peopl e ten d t o prefe r  th e ver b phras e at -

tachmen t  interpretation .  W h e n th e meanin g o f  th e 

prepositiona l  phras e force s th e lowe r  attachment ,  a s 

sa w th e co p wit h a  revolve r  (i.e. ,  yo u can' t  se e usin g a 

revolver) ,  the y foun d evidenc e fo r  longe r  readin g time s 

and mor e regressions ,  apparentl y t o "fi x  up "  th e initia l 

error .  Thu s difficultie s involvin g bot h o f  thes e type s o f 

structure s ca n b e predicte d an d explaine d unde r  th e 

Minima l  Attachmen t  Hypothesis . 

Semantic Resolution Procedures 

However, before accepting that the Minimal 

Attachmen t  Hypothesi s i s th e correc t  accoun t  o f  th e 

data ,  i t  i s  appropriat e t o conside r  i f  othe r  type s o f 

informatio n affec t  th e structur e initiall y  assigne d t o th e 

phrase ,  an d i f  s o h o w .  T h e Min ima l  Attachmen t 

Hypothesi s doe s no t  predic t  tha t  semanti c informatio n 

has an y initia l  effec t  o n th e structur e tha t  i s built . 

Nevertheless ,  i t  i s  clea r  tha t  th e comparativ e inter -

pretabilit y  o f  th e tw o structure s ca n hav e a n impac t  o n 

whic h i s eventuall y constructed ,  a s illustrate d i n (4) . 

(4 )  a .  Th e officer s taugh t  a t  th e militar y academ y 

wer e ver y demanding . 

b.  Th e course s taugh t  a t  th e militar y academ y 

wer e ver y demanding . 

Moreover ,  Crai n an d Steedma n (1985) ,  Cupple s an d 

Stow e (1991) ,  an d Taraba n an d McClellan d (1989) , 

hav e argue d tha t  semanti c informatio n ca n hav e a n 

earl y impac t  o n h o w ambiguou s reduce d relativ e 

clause s an d prepositiona l  phras e attachmen t  ambigui -

tie s ar e handled . 

Cupple s an d Stow e (ms. )  use d th e accumulat -

in g self-pace d readin g tas k t o compar e h o w subject s 

rea d sentence s lik e thos e i n (4) .  Subject s ha d t o pres s a 

butto n t o ge t  eac h ne w wor d o f  th e sentence ,  unti l  th e 

entir e sentenc e wa s presen t  o n th e screen .  Th e tim e 

fro m th e appearanc e o f  th e wor d o n th e scree n unti l  th e 

butto n wa s presse d i s a  measur e o f  th e tim e necessar y 

t o rea d th e wor d i n th e sententia l  context .  I n (4a) ,  th e 

animat e subjec t  nou n i s equall y plausibl e a s eithe r 

subjec t  o r  objec t  o f  th e followin g verb ;  i n (4b )  th e 

inanimat e subjec t  nou n i s anomalou s a s subjec t  o f  th e 

followin g verb ,  bu t  plausibl e a s it s  object .  Thi s seman -

ti c information ,  i f  availabl e t o th e parser ,  ca n potential -

l y  decid e betwee n th e activ e mai n claus e readin g an d 

th e passiv e reduce d relativ e claus e readin g a t  th e 

ambiguou s ver b itself ,  a s soo n a s th e ambiguit y i s 

encountered .  W e ma y cal l  thi s th e Immediat e Seman -

ti c Decisio n Hypothesis .  Certainl y reader s hav e th e 

intuitiv e judgmen t  tha t  th e semanti c informatio n make s 

th e ambiguit y easie r  t o dea l  with . 

Result s fo r  thi s experimen t  ar e summarize d i n 

Tabl e 1 .  W h e n th e readin g time s fo r  thes e sentence s 

ar e compare d wit h syntacticall y unambiguou s control s 

(containin g th e phras e tha t  wer e i n th e relativ e clause) , 

a ver y larg e an d significan t  increas e i n difficult y wa s 

foun d a t  th e mai n ver b phras e fo r  (4a) ,  a s predicte d b y 

th e Minima l  Attachmen t  Hypothesis .  However ,  n o 

significan t  differenc e wa s foun d a t  an y poin t  i n th e 
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sentenc e fo r  (4b) .  Here ,  o f  course ,  semanti c informa -

tio n i s availabl e t o decid e whic h structur e i s assigne d 

t o th e relativ e clause .  Thi s evidenc e clearl y indicate s 

tha t  semanti c informatio n ca n b e use d t o assig n th e 

correc t  structur e t o th e ambiguou s sequenc e befor e 

reachin g th e syntacticall y disambiguatin g region . 

A mode l  i n wh ic h semanti c informatio n i s use d 

immediatel y t o decid e immediatel y betwee n th e tw o 

possibl e structures ,  suc h a s th e Immediat e Semanti c 

Decisio n Hypothesis ,  i s  compatibl e wit h thi s data . 

I t  migh t  b e suggeste d tha t  thi s resul t  i s  con -

sisten t  wit h a  versio n o f  th e Min ima l  Attachmen t 

Hypothesi s i n whic h a n unacceptabl e interpretatio n 

provide s feedbac k t o th e parse r  an d revisio n i s starte d 

durin g th e relativ e claus e itself .  However ,  thi s accoun t 

suggest s tha t  th e revisio n shoul d caus e increase d read -

in g time s i n th e relativ e claus e instead .  N o suc h differ -

enc e wa s found ,  an d t o tha t  exten t  th e Immediat e 

Semanti c Decisio n Hypothesi s i s mor e compatibl e wit h 

th e experimenta l  results . 

Taraba n an d McClellan d (1989 )  examine d th e 

effec t  o f  sententia l  contex t  precedin g a  prepositiona l 

phrase .  The y foun d tha t  peopl e consistentl y rate d a 

nomina l  modifie r  completio n a s les s expecte d tha n a 

mai n ver b phras e completio n fo r  Frazie r  an d Rayner' s 

materials ,  lik e th e sentenc e i n (3) .  The y constructe d a 

set  o f  material s fo r  whic h th e nomina l  attachmen t  wa s 

rate d mor e favorabl y instead ,  a s i n (5) . 

(5 )  a .  Th e reporte r  expose d corruptio n i n gover n 

ment . 

b.  Th e reporte r  expose d corruptio n i n th e 

article . 

I n (5a) ,  th e expecte d lo w attachmen t  readin g i s compat -

ibl e wit h th e endin g (e.g .  corruptio n whic h i s foun d i n 

th e government) ,  whil e i n (5b) ,  th e fina l  wor d i s mor e 

compatibl e wit h ver b phras e attachmen t  (e.g. ,  expose d 

i n th e article) .  Accordin g t o th e Minima l  Attachmen t 

Hypothesis ,  th e syntacti c bia s shoul d tak e priorit y ove r 

contextua l  effects .  Unde r  th e Immediat e Semanti c 

Decisio n Hypothesis ,  however ,  th e contex t  i s  use d t o 

make a  decisio n betwee n th e alternative s a s soo n a s th e 

ambiguit y i s recognized ;  here ,  tha t  poin t  i s  th e preposi -

tion . 

Taraba n an d McClellan d teste d bot h set s o f 

sentence s usin g th e self-pace d readin g paradigm .  The y 

foun d tha t  ther e wa s n o mai n effec t  o f  hig h vs .  lo w 

attachment ,  providin g n o suppor t  fo r  th e hypothesi s 

tha t  Minima l  Attachmen t  i s preferred .  However ,  ther e 

was a  significan t  interactio n wit h sententia l  context ; 

w h en th e contex t  predicte d hig h attachment ,  ver b 

phras e attachmen t  wa s easier ,  bu t  whe n th e contex t 

predicte d nomina l  attachment ,  attachmen t  t o th e nou n 

phras e wa s easie r  instead .  Thes e result s suppor t  th e 

Immediat e Semanti c Decisio n Hypothesi s then ,  rathe r 

tha n Minima l  Attachment . 

Delayed Resolution Procedures 

The experiments that I have reviewed here 

sugges t  tha t  th e Minima l  Attachmen t  Hypothesi s i s i n 

need o f  replacemen t  o r  revision .  A t  th e ver y least ,  th e 

model  mus t  b e extende d t o includ e a n earl y an d almos t 

cost-fre e revisio n procedur e base d o n semanti c infor -

mation .  W h e n semanticall y biasin g informatio n i s 

available ,  recover y fro m th e incorrec t  analysi s i s no t 

problemati c 

Do thes e experiment s provid e unequivoca l 

evidenc e fo r  th e Immediat e Semanti c Decisio n Hy -

pothesis ? I t  woul d b e difficul t  t o argu e that .  A s jus t 

pointe d out ,  th e Minima l  Attachmen t  Hypothesi s wit h 

th e abov e modification s ca n als o accoun t  fo r  th e data . 

The Taraba n an d McClellan d result s provid e th e clear -

est  evidenc e fo r  th e Immediat e Semanti c Decisio n 

model ,  sinc e the y sho w evidenc e o f  garde n pathin g i n 

bot h directions ,  base d o n difference s i n context . 

However ,  i n th e Cupple s an d Stow e materials ,  animat e 

subject s wer e explicitl y  selecte d tha t  wer e rate d a s 

equall y plausibl e whe n take n a s th e subjec t  o r  objec t  o f 

th e followin g verb .  Thus ,  ther e i s n o basi s fo r  a n 

Immediat e Semanti c Decisio n betwee n th e tw o alterna -

tive s an d n o garde n pat h i s predicted .  Thi s i s clearl y 

not  a n insuperabl e objectio n t o th e Immediat e Seman -

ti c Decisio n Hypothesis .  Crai n an d Steedma n (1985 ) 

propos e tha t  discours e condition s ca n explai n th e clea r 

preferenc e fo r  th e mai n ver b phras e interpretation . 

However ,  ther e i s additiona l  evidenc e tha t  i s wort h 

considerin g befor e acceptin g thi s model . 

Holmes ,  Stow e an d Cupple s (1989 )  looke d a t 

sentence s lik e thos e i n (6 )  usin g th e self-pace d readin g 

tas k describe d above ,  wit h th e exceptio n tha t  i n thi s 

experimen t  onl y on e wor d a t  a  tim e appeare d o n th e 

screen ,  althoug h thei r  position s wer e th e sam e a s i f  th e 

entir e sentenc e ha d bee n present .  A s discusse d above , 

accordin g t o th e Minima l  Attachmen t  Hypothesis ,  th e 

direc t  objec t  readin g i s preferre d fo r  ambiguitie s o f  thi s 

sort .  Thi s predict s tha t  readin g time s durin g th e ver b 

phras e o f  th e embedde d claus e shoul d b e longe r  tha n 

fo r  version s o f  thes e sentence s containin g th e disambi -

guatin g grammatica l  marke r  that . 

(6 )  a .  Th e reporte r  sa w th e w o m a n wa s no t  ver y 

happy . 

b.  Th e studen t  realize d th e answe r  wa s no t 

clear . 

The Immediat e Semanti c Decisio n Hypothesis ,  o n th e 

othe r  hand ,  predict s tha t  sententia l  contex t  ca n b e use d 

t o choos e amon g th e alternatives .  I n (6a) ,  th e ver b sa w 
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has a  primar y meanin g o f  physica l  perception ,  compat -

ibl e wit h th e direc t  object .  I n (6b) ,  th e ver b realiz e ha s 

a primar y meanin g o f  comprehensio n o f  a  concept , 

whic h i s mos t  compatibl e wit h a  clausa l  complement . 

Thi s informatio n shoul d b e use d t o choos e betwee n th e 

alternatives ,  accordin g t o th e Immediat e Semanti c 

Decisio n Hypothesis .  Thi s i n fac t  wa s th e patter n tha t 

was foun d fo r  th e sentence s i n (6) .  However ,  i n th e 

Holmes ,  Stow e an d Cupple s experiment ,  th e lengt h o f 

th e ambiguou s phras e wa s als o varie d (e.g .  th e w o m a n 

vs .  th e woma n wh o ca m in) .  Th e difference s i n readin g 

time s betwee n th e ambiguou s an d contro l  sentence s fo r 

th e complemen t  ver b phrase ,  whic h provide s disambi -

guatin g informatio n fo r  th e ambiguou s sentences ,  ar e 

summarize d i n Tabl e 2 . 

Table 2: Mean Difference between Ambiguous and 

Non-Ambiguou s Sentence s fo r  Holmes ,  Stow e an d 

Cupple s Experimen t  3 

Verb Next Next 

Objec t  Preferenc e 

Shor t  N P 9 7 4 9 8 

L o n g N P 7 1 3 6 1 6 

Complement  Preferenc e 

Shor t  N P 1  2 5 -1 7 

L o n g N P 6 8 3 6 - 3 

A positiv e differenc e mean s tha t  th e ver b phras e cause s 

increase d parsin g difficultie s i n th e ambiguou s sen -

tences ,  i n othe r  word s tha t  peopl e hav e garde n pathed . 

For  th e shor t  versions ,  th e Immediat e Semanti c Deci -

sio n Hypothesi s appear s t o b e correct .  Peopl e onl y 

hav e difficult y i n thos e case s wher e th e semanti c bia s 

of  th e sentenc e shoul d caus e th e choic e o f  th e wron g 

structure .  However ,  fo r  th e lon g versions ,  i t  appear s 

tha t  th e Minima l  Attachmen t  Hypothesi s i s correct . 

Peopl e hav e troubl e wit h th e mor e comple x syntacti c 

structur e despit e th e semanti c bias .  Frazie r  an d Rayne r 

(1982 )  foun d a  tren d i n th e sam e direction .  Clearly ,  th e 

prediction s o f  neithe r  hypothesi s ar e completel y met . 

H o w the n ar e thes e result s t o b e accounte d 

for ? Th e wa y tha t  th e result s wer e describe d i n th e las t 

paragrap h perhap s provide s a  clue .  Bot h th e hypothe -

ses appea r  t o tel l  par t  o f  th e story .  Tha t  is ,  earl y i n 

processing ,  semanti c informatio n ha s a n impac t  tha t 

mimic s a n immediat e decisio n i n th e correc t  direction . 

However ,  i f  th e ambiguou s regio n i s long ,  i t  appear s 

tha t  semanti c informatio n lose s it s effec t  an d th e syn -

tacti c structur e determine s wha t  happens .  I t  hardl y 

seems credibl e tha t  semanti c informatio n i s use d t o 

make a n earl y decisio n an d the n a  structurall y base d 

criterio n cause s a  revision .  However ,  th e lac k o f  a 

garde n pat h effec t  a t  th e ver b phras e fo r  th e sentence s 

containin g a  bia s towar d a  complemen t  completio n 

may no t  b e becaus e th e complemen t  structur e ha s be e 

chose n bu t  becaus e n o decisio n ha s bee n made .  Tha t 

is ,  semanti c informatio n appear s t o dela y th e decision , 

rathe r  tha n causin g a  decisio n t o b e made ,  fo r  thi s 

ambiguity . 

Clearl y th e Delaye d Decisio n Mode l  require s 

elaboration .  First ,  i f  ambiguit y i s typicall y recognize d 

and decisio n i s delaye d unti l  disambiguatin g informa -

tio n i s available ,  ther e i s n o reaso n t o expec t  garde n 

pathin g fo r  an y o f  thes e sentences .  Th e result s d o no t 

suppor t  tha t  prediction .  I n th e cas e o f  th e lon g ambig -

uou s region ,  peopl e typicall y d o garde n path .  Th e 

most  obviou s explanatio n fo r  tha t  i s  tha t  the y canno t 

dela y th e decisio n an y longer .  Tha t  is ,  th e hypothesi s 

i s tha t  ther e i s a  Limite d Delaye d Decision . 

Ther e ar e tw o othe r  point s t o notic e abou t 

thes e results .  First ,  i t  i s  clea r  tha t  whe n th e decisio n 

canno t  b e delaye d an y longer ,  th e basi s fo r  th e decisio n 

i s syntacti c structur e rathe r  tha n contextua l  bias ,  sinc e 

Minima l  Attachmen t  effect s ar e foun d fo r  bot h contex t 

types .  A  secon d poin t  i s  tha t  th e decisio n i s delaye d 

onl y fo r  thos e sentence s wher e th e semanti c bia s i s i n 

oppositio n t o th e minima l  attachmen t  structure .  Eve n 

shor t  ambiguou s region s fo r  thos e sentence s wit h a 

contextua l  bia s towar d th e direc t  objec t  structur e sho w 

garde n pat h effects . 

Additiona l  suppor t  fo r  thi s mode l  come s fro m 

furthe r  experiment s reporte d b y Cupple s an d Stow e 

(ms.) .  Sentence s lik e thos e i n th e experimen t  dis -

cusse d earlie r  wer e used ,  bu t  th e memor y o r  processin g 

loa d wa s altere d i n variou s ways .  I n on e version ,  a n 

introductor y phras e wa s adde d t o th e beginnin g o f  th e 

sentence ,  a s illustrate d i n (7) . 

(7 )  a .  Accordin g t o th e major ,  th e officer s taugh t 

at  th e militar y academ y wer e ver y deman d 

ing . 

b.  Accordin g t o th e major ,  th e course s taugh t 

at  th e militar y academ y wer e ver y deman d 

ing . 
Thi s phras e mus t  b e integrate d wit h th e res t  o f  th e 

sentenc e an d thu s mus t  b e hel d i n m e m o r y an d ac -

cesse d durin g comprehensio n o f  th e res t  o f  th e clause . 

Anothe r  chang e i n metho d wa s tha t  th e word s di d no t 

accumulat e o n th e screen ;  onl y on e wor d wa s visibl e a t 

a time ,  althoug h eac h wor d appeare d i n th e positio n 

tha t  i t  woul d hav e i f  th e entir e sentenc e wer e visible . 

Presumabl y bot h o f  thes e alteration s chang e th e proc -

essin g loa d associate d wit h readin g th e sentence . 

I n anothe r  version ,  th e sentence s di d no t 
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Tabl e 3 :  M e a n Readin g Time s fo r  Reduce d Relativ e Clauses :  Centra l  Presentatio n 

RelVerb Next Next MainVerb 

Animat e Subjec t 

Ambiguou s 41 6 40 1 39 6 49 7 

Unambiguou s 41 9 41 5 41 0 43 9 

Inanimat e Subjec t 

Ambiguou s 42 8 42 1 40 2 48 5 

Unambiguou s 41 4 40 7 40 2 44 8 

Next 

492 

43 5 

459 

42 2 

accumulat e o n th e screen ,  bu t  appeare d onl y on e wor d 

at  a  time .  Thi s mean s tha t  subject s mus t  rel y o n thei r 

memory o f  th e precedin g materia l  t o accomplis h sen -

tenc e comprehension .  Tabl e 3  contain s dat a fro m thi s 

versio n o f  th e experiment .  I t  i s  obviou s tha t  peopl e 

require d additiona l  readin g tim e durin g th e mai n ver b 

phras e fo r  bot h th e animat e an d inanimat e versions . 

Thi s patter n o f  result s suggest s tha t  peopl e selec t  th e 

mai n ver b phras e analysi s despit e th e presenc e o f 

semanti c informatio n tha t  coul d guid e th e choice .  Thi s 

resul t  wa s foun d fo r  th e versio n wit h a n introductor y 

phras e describe d abov e a s well . 

Thus ,  w e agai n se e a  patter n wher e i n th e 

easie r  case ,  semanti c informatio n i s use d i n a  wa y tha t 

mimic s a  correc t  decision ,  bu t  tha t  structur e appear s t o 

guid e th e decisio n unde r  mor e difficul t  conditions .  A s 

wit h th e direc t  object/complemen t  claus e ambiguity , 

thes e result s ca n b e accounte d fo r  b y a  mode l  i n whic h 

a decisio n abou t  a n ambiguit y i s delaye d i n jus t  tha t 

cas e wher e ther e i s semanti c informatio n i n oppositio n 

t o th e smictura l  bias .  Agai n ther e ar e limit s pas t  whic h 

a decisio n canno t  b e delayed ,  althoug h th e limit s ar e 

set  b y othe r  processin g loa d consideration s rathe r  tha n 

by simpl e length . 

O ne las t  questio n concern s th e contras t 

betwee n th e patter n o f  result s see n i n th e reduce d rela -

tiv e claus e an d complemen t  claus e case s an d thos e 

reporte d b y Taraba n an d McClellan d (1989) .  Ther e 

semanti c informatio n appeare d t o b e use d t o actuall y 

make a  decision ,  producin g garde n path s i n bot h direc -

tions ,  a s predicte d b y th e Immediat e Semanti c Deci -

sio n model .  I  woul d lik e t o sugges t  tha t  thi s cas e i s 

differen t  tha n thos e tha t  I  hav e jus t  discusse d an d a n 

immediat e decisio n i s indee d made .  Th e case s diffe r  i n 

tha t  fo r  bot h o f  th e set s o f  experiment s tha t  supporte d 

th e Limite d Delaye d Decisio n model ,  additiona l  infor -

matio n i s alway s eventuall y availabl e t o disambiguat e 

betwee n th e tw o alternatives :  tha t  is ,  ther e i s some -

thin g t o dela y for .  Wit h th e prepositiona l  attachmen t 

case ,  n o syntacticall y disambiguatin g informatio n ca n 

be expecte d an d therefore ,  i n term s o f  th e syntacti c 

structure ,  ther e i s nothin g t o dela y for . 

O ne implicatio n o f  thi s a rgumen t  i s tha t 

Minima l  Attachment ,  a s such ,  i s no t  th e reaso n fo r  th e 

syntacti c preferenc e foun d i n reduce d relativ e clause s 

and complemen t  sentences .  Ther e i s n o overal l  prefer -

enc e t o buil d th e simples t  structure .  I f  ther e were , 

Taraba n an d McClellan d ough t  t o hav e foun d evidenc e 

of  a  conflic t  o f  syntacti c an d semanti c bia s an d a 

delaye d decision ,  jus t  a s fo r  th e reduce d relative s an d 

complemen t  clauses .  I n stea d o f  a n acros s th e boar d 

preference ,  a  syntacti c preferenc e seem s t o b e foun d 

onl y wher e a t  leas t  on e o f  th e alternative s canno t  b e 

complete d withou t  th e presenc e o f  additiona l  material , 

but  th e othe r  can .  Conside r  Th e course s taugh t  a t  th e 

university .  I f  tha t  i s  th e entir e sentence ,  the n i n fac t  th e 

ambiguou s sequenc e i s th e mai n ver b phrase ,  n o matte r 

h o w anomalou s th e interpretation .  I t  i s  onl y locatin g 

an alternativ e mai n ver b phras e tha t  allow s th e reduce d 

relativ e interpretation .  I f  i t  i s  no t  foun d b y th e en d o f 

th e sentenc e (o r  withi n a  reasonabl e perio d o f  time) , 

the n th e mai n ver b phras e analysi s i s chosen .  I n othe r 

words ,  i t  i s  no t  th e simplicit y o f  on e structur e a s 

oppose d t o th e othe r  tha t  determine s th e choice ,  bu t 

instea d whethe r  additiona l  structur e i s necessar y t o 

validat e on e o f  th e structures .  I  hav e calle d th e alterna -

tiv e tha t  doe s no t  requir e additiona l  materia l  th e syn -

tacti c default . 

Conclusion 

To summarize then, I have discussed evidence 

tha t  whe n a  sentenc e contain s a  syntacti c ambiguity : 

(1) An immediate choice is made if 

possible . 

(2 )  Bot h syntacti c preferenc e an d seman -

ti c informatio n ar e take n int o accoun t  i n makin g th e 

choice . 

(3 )  Th e basi s o f  syntacti c preferenc e i s 

not  simplicit y o f  structure ,  bu t  whethe r  th e structur e 

require s additiona l  materia l  t o b e completed .  I f  i t  doe s 
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not ,  i t  ca n serv e a s th e preferre d syntacti c default . 

(4 )  I f  th e syntacti c defaul t  an d semanti c 

bia s ar c i n opposition ,  th e decisio n i s delayed . 

(5 )  Th e decisio n ca n onl y b e delaye d a s 

lon g a s ther e ar e processin g resource s availabl e t o d o 

so:  Limite d Delay. .  I f  resource s ru n out ,  a n immediat e 

decisio n i s made ,  an d th e basi s o f  th e decisio n i s th e 

syntacti c default ,  no t  semanti c bias . 

Clearly additional evidence is necessary to fully sup-

por t  thi s model .  However ,  i t  seem s t o b e compatibl e 

wit h a  larg e amoun t  o f  dat a fo r  whic h th e Minima l 

Attachmen t  an d Immediat e Semanti c Decisio n model s 

fail . 
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