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The interactio n o f  lexica l  expectatio n an d pragmatic s 
i n parsin g filler-ga p construction s , 

Michael K. Tanenhaus and Laurie A. Stowe 
Universit y o f  Rocheste r 

and 
Greg Carlso n 

Wayne Stat e Universit y 

Sentence s wit h embedde d question s i n whic h ther e i s a  long-distanc e 
dependenc y betwee n a  nou n phras e o r  fille r  an d a n empt y categor y o r  ga p 
requir e th e parse r  t o hol d ont o th e fille r  i n memor y unti l  th e positio n o f 
th e ga p ca n b e located .  Ga p locatio n i s complicate d b y loca l  ambiguity . 
For  example ,  th e fille r  "horse "  i n th e fragmen t  i n (la )  coul d b e th e direc t 
objec t  o f  th e ver b "raced "  a s i n (lb )  o r  i t  coul d b e th e objec t  o f  th e 
prepositio n "toward "  a s i n (Ic) .  I n th e forme r  cas e th e ga p follow s th e 
verb ,  i n th e latte r  cas e i t  follow s th e preposition . 

(1 )  a .  Th e sherif f  wasn' t  sur e whic h hors e th e cowbo y 
race d 

b.  Th e sherif f  wasn' t  sur e whic h hors e th e cowbo y race d 
down th e hill . 

c.  Th e sherif f  wasn' t  sur e whic h hors e th e cowbo y race d 
desperatel y pas t  . 

Fodor  (1978 )  propose d thre e possibl e model s o f  ga p detectio n an d 
filling .  Accordin g t o a  "firs t  resort "  mode l  th e parse r  posit s a  ga p 
followin g an y ver b whic h ca n b e use d transitively .  A  parse r  usin g a  firs t 
resor t  strateg y wil l  mak e th e righ t  decisio n wit h sentence s suc h a s (lb ) 
but  i t  wil l  incorrectl y assum e a  ga p follow s th e ver b i n th e embedde d 
sentenc e i n sentence s suc h a s (Ic) .  Alternativel y th e parse r  coul d adop t  a 
'las t  resort "  strategy .  A  las t  resor t  parse r  woul d assum e a  ga p analysi s 
onl y whe n a  mandator y argumen t  wa s missin g o r  whe n th e en d o f  a  sentenc e 
was reache d an d th e parse r  stil l  ha d a  fille r  whic h ha d no t  bee n assigne d a 
grammatica l  role .  Thu s a  las t  resor t  parse r  woul d no t  garden-pat h o n 
sentence s suc h a s (Ic) ,  bu t  i t  woul d mis s th e ga p o n th e firs t  pas s throug h 
sentence s suc h a s (lb) . 

Fodor  rejecte d bot h o f  thes e model s o n th e basi s o f  sentence s suc h a s 
(2 )  an d (3) .  Th e ga p afte r  "about "  i n sentenc e (2 )  seem s t o com e a s a 
surpris e becaus e th e fille r  "book "  ha s bee n assigne d a s th e direc t  objec t 
of  th e ver b "read "  a s th e firs t  resor t  mode l  woul d predict .  However ,  th e 
firs t  resor t  mode l  make s th e wron g predictio n fo r  sentenc e (3 )  i n whic h 
reader s d o no t  see m t o b e garden-pathe d b y th e possibl e ga p followin g 
"sing" . 

(2 )  Whic h boo k di d th e teache r  rea d t o th e childre n 
abou t  ? 

(3 )  What  di d th e teache r  sin g abou t  ? 
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As a n alternative ,  Fodo r  propose d a  lexica l  preferenc e mode l  i n whic h 
th e ver b i n th e embedde d sentenc e determine s whethe r  o r  no t  th e parse r 
posit s a  gap .  Gap s ar e posite d followin g verb s whic h ar e normall y use d 
transitivel y an d thu s 'expect "  a n object ,  bu t  no t  followin g verb s whic h ar e 
normall y use d intransitively .  Some evidenc e fo r  th e lexica l  expectatio n 
model  wa s provide d i n a  recen t  pape r  b y Clifton ,  Frazier ,  an d Connin e 
(1984 )  wh o demonstrate d tha t  sentence s wit h filler-ga p construction s ar e 
understoo d mor e quickl y whe n th e correc t  interpretatio n i s congruen t  wit h 
th e lexica l  preferenc e o f  th e verb . 

Stow e (1984 )  ha s recentl y suggeste d a n all-resort s mode l  a s a  fourt h 
possibility .  Accordin g t o thi s model ,  a  ga p i s postulate d followin g a  ver b 
tha t  i s optionall y transitiv e bu t  th e fille r  i s  take n a s th e objec t  o f  th e 
ver b onl y i f  i t  i s  plausible .  I f  th e fille r  i s  no t  a  plausibl e object ,  th e 
gap analysi s i s rapidl y rejected . 

We conducte d thre e experiment s t o tes t  prediction s mad e b y thes e model s 
usin g sentence s i n whic h normall y transitiv e o r  intransitiv e verb s (e.g. , 
"raced "  an d "hurried" ,  respectively )  wer e place d i n sentence s i n whic h th e 
fille r  wa s eithe r  th e objec t  o f  th e ver b i n th e embedde d sentenc e (earl y 
gap )  o r  th e objec t  o f  a  prepositio n tha t  ende d th e sentenc e (lat e ga p ) . 
Transitiv e an d intransitiv e expectatio n verb s wer e chose n fro m th e norm s i n 
Connin e e t  al .  (1984) .  Tw o filler s wer e chose n fo r  eac h sentenc e type :  a 
noun whic h wa s a  plausibl e objec t  o f  th e ver b an d a  nou n whic h wa s a n 
implausibl e object .  Exampl e material s fo r  a  transitiv e an d a n intransitiv e 
expectatio n ver b ar e presente d i n (4 )  an d (5) .  Th e tw o noun s i n 
parenthese s ar e th e plausibl e an d implausibl e fillers ,  respectively .  Earl y 
gap sentence s ar e presente d i n (4a )  an d (5a )  an d lat e ga p sentence s i n (4b ) 
and (5b) . 

(4 )  a .  Th e sherif f  wasn' t  sur e whic h (horse ,  rock )  th e cowbo y 
race d dow n th e hill . 

b.  Th e sherif f  wasn' t  sur e whic h (horse ,  rock )  th e cowbo y 
race d desperatel y pas t  . 

(5 )  a .  Th e distric t  attorne y foun d ou t  whic h (witness ,  church ) 
th e reporte r  aske d abou t  i n th e meeting . 

b.  Th e distric t  attorne y foun d ou t  whic h (witness ,  church ) 
th e reporte r  aske d anxiousl y abou t  . 

Experimen t  1  use d 3 2 set s o f  material s simila r  t o thos e illustrate d i n 
(4 )  an d (5) .  Sixtee n set s wer e constructe d usin g intransitiv e expectatio n 
verb s an d sixtee n set s wer e constructe d wit h transitiv e expectatio n verbs . 
Plausibilit y  o f  th e fille r  wa s crosse d wit h th e positio n o f  th e ga p 
resultin g i n fou r  sentence s fo r  eac h transitiv e an d intransitiv e 
expectatio n verb .  Thes e sentence s wer e counterbalance d acros s fou r 
presentatio n versions .  Th e tes t  sentence s wer e intermixe d wit h 
ungrammatica l  an d gramatica l  filler s sentences ,  includin g som e 
ungrammatica l  sentence s wit h filler-ga p constructions .  Twenty-fou r 
Universit y o f  Rocheste r  volunteer s serve d a s subjects .  Thei r  tas k wa s t o 
decid e whethe r  o r  no t  the y understoo d eac h sentence .  Th e sentence s wer e 
presente d visuall y o n a  CRT. 

The logi c o f  th e experimen t  wa s a s follows .  Th e earl y ga p mode l 
predict s tha t  sentence s wit h lat e gap s shoul d b e mor e difficul t  t o 
understan d tha n sentence s wit h earl y gaps ,  becaus e reader s shoul d initiall y 
assume tha t  th e fille r  i s  th e objec t  o f  th e verb .  I n contrast ,  th e lat e 
gap mode l  assume s tha t  sentence s wit h earl y gap s wil l  b e mor e difficul t  t o 
understan d tha n senence s wit h lat e gap s becaus e th e reader s wil l  initiall y 
mis s th e ga p followin g th e verb .  Th e all-resort s mode l  predict s tha t  lat e 
gap sentence s wit h plausibl e filler s shoul d b e mor e difficul t  tha n lat e ga p 

r̂- y sentence s wit h implausibl e filler s becaus e reader s wil l  hav e chose n th e 



earl y sa p analysi s fo r  th e plausibl e filler s (recal l  tha t  plausibilit y 
refer s t o th e plausibilit y  o f  th e fille r  a s a n objec t  o f  th e verb) .  I n 
contras t  th e lexica l  expectatio n mode l  make s th e sam e predictio n a s th e 
earl y sa p mode l  fo r  th e transitiv e expectatio n verb s an d th e lat e ga p mode l 
fo r  th e intransitiv e expectatio n verbs . 

Tabl e 1  present s th e percentag e o f  sentence s judge d comprehensibl e fo r 
eac h o f  th e conditions .  Fo r  th e intransitiv e expectatio n verb s earl y ga p 
sentence s wer e les s frequentl y understoo d tha n lat e ga p sentences . 
Plausibilit y  o f  th e fille r  affecte d comprehensio n o f  th e earl y bu t  no t  th e 
lat e ga p sentences .  Fo r  th e transitiv e expectatio n sentences ,  earl y ga p 
sentence s mor e mor e likel y t o b e understoo d tha n lat e ga p sentences .  I n 
addition ,  plausibilit y  o f  th e fille r  affecte d bot h th e earl y an d lat e ga p 
sentence s suggestin g tha t  wit h transitiv e expectatio n verb s reader s 
attempte d t o associat e th e fille r  wit h th e ver b eve n fo r  th e lat e ga p 
sentences .  Surprisingly ,  lat e ga p sentence s wit h plausibl e filler s wer e 
understoo d mor e easil y tha n lat e ga p sentence s wit h implausibl e fillers , 
suggestin g tha t  reader s d o no t  fin d i t  easie r  t o recove r  fro m a n earl y ga p 
misanalysi s whe n th e fille r  i s  implausible . 

TABLE 1 

Ver b Expectatio n 
Transitiv e Intransitiv e 

Earl y Ga p Lat e Ga p Earl y Ga p Lat e Ga p 
Plausibl e Fille r  7£ % 65 » £S % 85 % 

Implausible Filler 58» 51% 45% 81% 

The result s o f  Experimen t  1  strongl y suppor t  Fodor' s lexica l  expecatio n 
model .  The y sugges t  tha t  reader s attemp t  t o associat e filler s wit h 
transitiv e expectatio n verb s bu t  no t  intransitiv e expectatio n verbs . 
Experiment s 2  an d 3  examine d th e on-lin e processin g o f  th e sentence s use d 
i n Experimen t  1  i n orde r  t o tes t  thes e predictions .  I n bot h o f  thes e 
experiment s subject s rea d sentence s on e wor d a t  a  tim e pressin g a  respons e 
key whe n the y wer e read y t o rea d th e nex t  word .  Afte r  approximatel y 30 % o f 
th e sentences ,  th e subjec t  wa s aske d t o repea t  th e sentenc e aloud .  Th e 
subjec t  wa s als o require d t o answe r  a  true-fals e questio n followin g abou t 
30% o f  th e sentences .  Th e predictio n wa s tha t  readin g time s woul d b e 
longe r  followin g implausibl e filler s tha n followin g plausibl e filler s i f 
subject s attempte d t o associat e th e fille r  wit h th e verb .  Fo r  lat e ga p 
sentence s plausibilit y  effect s shoul d onl y obtai n wit h transitiv e 
expectatio n verbs .  Fo r  earl y ga p sentence s plausibilit y  effect s shoul d b e 
observe d earlie r  fo r  transitiv e expectatio n verbs .  Experimen t  2  use d earl y 
gap sentence s an d Experimen t  3  use d lat e ga p sentences .  Table s 2  an d 3 
presen t  th e mea n readin g tim e pe r  wor d fo r  Experiment s 2  an d 3 , 
respectively .  Ther e wer e 3 3 subject s i n Experimen t  2  an d 2 8 i n Experimen t 
3. 
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Conditio n 

Ver b 

TABLE 2 

Position in Sentence 
Prepositio n Objec t  1 

(raced )  (down ) (the ) 
Objec t  2 
(hill ) 

Trans i  tiv e 
Plausibl e 506 515 502 738 

Transitiv e 
Implausibl e 56 9 

Plausibility 
effec t  6 3 

569 

54 

541 

39 

758 

20 

Intransitiv e 
Plausibl e 554 561 536 734 

Intransitiv e 
Implausibl e 53 8 

Plausibility 
effec t  -1 6 

576 

25 

555 

19 

766 

32 

TABLE 3 

Positio n i n Sentenc e 
Subject l  Subject 2 Ver b Adver b Prepositio n 
(the )  (cowboy )  (raced )  (quickly )  (towards ) 

Conditio n 

Transi tive 
Plausibl e 484 498 496 683 

Transitiv e 
Implausibl e 47 2 

Plausibilit y  -1 2 
effec t 

Intrans i  tiv e 
Plausibl e 44 5 

494 

- 4 

487 

569 

73 

517 

548 

- 7 

651 

716 

33 

724 

Intransitiv e 
Implausibl e 45 8 484 513 648 734 

Plausibilit y 
effec t  1 3 - 3 - 4 - 3 10 
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The result s o f  Experiment *  2  an d 3  confir m th e prediction s mad e b y th e 
lexica l  expectatio n model .  Fo r  earl y ga p sentence s a  plausibilit y  effec t 
was foun d fo r  sentence s wit h transitiv e expectatio n verb s beginnin g wit h 
th e verb ,  wherea s th e effec t  wa s weake r  an d di d no t  begi n unti l  late r  fo r 
sentence s wit h intransitiv e expectatio n verbs .  Fo r  lat e ga p sentence s 
ther e wa s a  plausibilit y  effec t  fo r  th e sentence s wit h transitiv e 
expectatio n verb s bu t  no t  fo r  th e sentence s wit h intransitiv e expectatio n 
verbs .  Take n togethe r  th e result s o f  thes e experiment s clearl y demonstrat e 
tha t  lexica l  expectatio n control s initia l  ga p detectio n an d ga p fillin g i n 
th e processin g o f  sentence s wit h long-distanc e filler-ga p dependencies . 
Thi s i s i n accor d wit h th e genera l  claim s abou t  th e importanc e o f  lexica l 
structur e i n parsin g mad e b y Ford ,  Bresna n an d Kapla n (1983) . 
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