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Resolutio n o f  Syntacti c Ambiguity :  th e Cas e o f  N e w Subjects ^ 

Michael Niv 

Departmen t  o f  Compute r  an d Informatio n Scienc e 

Universit y o f  Pennsylvani a 

200 Sout h SS'' ^  Stree t 

Philadelphia ,  P A 1910 4 

n iv@l inc .c is .upenn.ed u 

Abstrac t 

I review evidence for the claim that syntactic ambiguities 

ar e resolve d o n th e basi s o f  th e meanin g o f  th e competin g 

analyses ,  no t  thei r  structure .  I  identif y a  collectio n o f 

ambiguitie s tha t  d o no t  ye t  hav e a  meaning-base d accoun t 

and propos e on e whic h i s  base d o n th e interactio n o f 

discours e an d grammatica l  function .  I  provid e evidenc e 

fo r  m y proposa l  b y examinin g statistica l  propertie s o f  th e 

Penn Treeban k o f  syntacticall y annotate d text . 

Introduction 

On wha t  basi s d o peopl e resolv e th e syntacti c ambiguit y 

so c o m m o n i n language ? S o m e researcher s (e.g .  Frazie r 

and Fodo r  1978 ,  Mitchel l  Corle y an d Garnha m 199 2 an d 

reference s therein )  hav e argue d tha t  th e sentenc e proces -

sor  embodie s structurall y define d criteri a suc h a s Mini -

mal  Attachmen t  an d Lat e Closure .  Other s (e.g .  Grai n an d 

Steedma n 1985 ,  Altman n an d Steedma n 1988 ,  Trueswel l 

and Tanenhau s 1991 )  hav e argue d tha t  ambiguit y resolu -
tio n decision s ar e m a d e online ,  rathe r  quickly ,  base d o n 

th e relativ e sensiblenes s o f  th e availabl e analyses .  Psy -

cholinguisti c researc h o f  thi s issu e ha s focuse d o n a  lim -

ite d collectio n o f  structure s suc h as : 

(1) a. The horse raced past the barn fell. 

b.  Th e docto r  tol d th e patien t  tha t  h e wa s havin g 
troubl e wit h t o leave . 

Out of context, sentences with structures similar to ei-
the r  o f  thes e example s ar e garden-paths .  W h e n suc h sen -

tence s ar e pu t  i n context s tha t  suppor t  th e correc t  reading , 

th e garden-pat h effec t  disappears .  S o m e question s remai n 

•  I  wis h t o than k Bo b Frank ,  Susa n Gamsey ,  Young-Su k Le e an d 
Mark Steedma n fo r  thei r  helpfu l  suggestions .  An y remainin g error s 
ar e m y own .  Thi s researc h wa s supporte d b y th e followin g grants : 
DARPA N00014-90-J-I863 ,  A R O DAAL03-89-C-0031 ,  NS F IR I  90 -
16592 ,  Be n Frankli n 9IS.3078C-I . 

abou t  h o w quickl y suc h discourse-sensitiv e sensiblenes s 

preference s ar e brough t  t o bea r  o n th e ambiguit y resolu -

tio n proces s (Mitchel l  e t  al .  1992) .  Bu t  thi s issu e wil l  no t 

be addresse d furthe r  here . 

O ne attractiv e aspec t  o f  structura l  preferenc e theorie s 

i s tha t  tw o ver y simpl e structura l  strategie s ca n accoun t 

fo r  s o muc h data .  Asid e fro m th e tw o example s i n (1 ) 

Minima l  Attachmen t  define d i n (2 )  predict s tha t  (3 )  i s a 

garden-path . 

(2) Minimal Attachment (Frazier and Fodor 1978): 

Each lexica l  ite m (o r  othe r  node )  i s  t o b e at -

tache d int o th e phras e marke r  [i n th e wa y whic h 

require s th e smallest ]  possibl e numbe r  o f  nonter -

mina l  node s linkin g i t  wit h th e node s whic h ar e 
alread y present . 

(3) John has heard the joke about the pygmy is of-
fensive . 

Late Closure (4) predicts difficulties with the sentences 

i n (5) . 

(4) Late Closure (Frazier and Rayner 1982): When 

possible ,  attac h incomin g lexica l  item s int o th e 

claus e o r  phras e currentl y bein g processe d (i.e . 
th e lowes t  possibl e nontermina l  nod e dominatin g 

th e las t  ite m analyzed) . 

(5) a. John said that Bill will leave yesterday. 

b.  W h e n th e cannibal s at e th e missionarie s 
drank . 

c.  Withou t  he r  contribution s faile d t o c o m e in . 

(fro m Pritchet t  1988 ) 

d.  W h e n the y wer e o n th e verg e o f  winnin g th e 
war  agains t  Hitler ,  Stalin ,  Churchil l  an d Roo -

sevel t  me t  i n Yalt a t o divid e u p postwa r  Eu -

rope ,  (fi-o m Lad d 1992 ) 
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Th e clai m o f  thi s pape r  i s tha t  ambiguit y resolutio n de -

cision s ar e base d solel y o n th e sensiblenes s o f  th e avail -

abl e readings .  I  argu e tha t  fo r  eac h structur e i n (I) ,  (3) , 

and (5) ,  aspect s o f  meanin g whic h mus t  b e assume d fo r 

independen t  reason s ar e responsibl e fo r  th e ambiguit y 

resolutio n behavio r  observe d i n humans . 

Existing Accounts 

Grai n an d Steedma n (1985 )  argue d tha t  resolutio n o f  th e 

ambiguit y i n ( 1 ) b i s sensitiv e t o th e prio r  discourse .  W h e n 

ther e i s a  uniqu e patien t  i n th e discourse ,  th e N P 'th e 

patient '  uniquel y identifie s him/he r  an d ther e i s n o nee d 

fo r  furthe r  restrictiv e modifiers .  Consisten t  wit h Grice' s 

(1965 )  m a x i m o f  Manne r  (b e brieO .  th e heare r  select s th e 

complemen t  claus e analysi s o f  'tha t  he...' .  W h e n ther e 

ar e tw o patient s i n th e discourse ,  th e N P 'th e patient ' 

doe s no t  pic k ou t  a  uniqu e referent ,  so  Grice' s max i m 

of  Quantit y (mak e you r  contributio n a s informativ e a s 

required )  guide s th e heare r  t o constru e th e continuatio n 

'tha t  he .  .. '  a s a  restrictiv e relativ e clause . 

W h en th e sentenc e i s presente d ou t  o f  context ,  th e 

heare r  mus t  accommodat e a  situatio n i n whic h i t  i s  fe -

licitous .  Tha t  is ,  th e heare r  mus t  chang e his/he r  menta l 

model  t o suppor t  th e presupposition s carrie d b y th e sen -

tence .  Th e restrictiv e relativ e claus e readin g require s 

accoimnodatin g a  mor e comple x situatio n i n whic h ther e 

i s mor e tha n on e patient ,  so  accordin g t o a  preferenc e fo r 

parsimony ,  th e complemen t  claus e analysi s i s preferred . 

I n anothe r  stud y Grai n an d Steedma n (1985 )  foun d tha t 

th e garde n pat h effec t  i n sentence s wit h structure s a s i n 

(l) a i s reduced/eliminate d whe n th e main-ver b readin g 

i s implausible .  Thi s finding  wa s replicate d b y Pearlmut -

te r  an d MacDonal d (1992) .  Other s (e.g .  Trueswel l  an d 

Tanenhau s 1991 )  hav e foun d othe r  aspect s o f  meanin g 

(e.g .  tempora l  coherence )  ar e als o relevan t  fo r  th e ambi -

guit y in(l)a . 

Ni v (1992 )  argue d tha t  th e tendenc y fo r  lo w attachmen t 

of  adverbial s suc h a s 'yesterday' ,  a s i n (5)a ,  result s fro m 

a genera l  principl e o f  competenc e t o orde r  constituent s 

i n th e sentenc e i n increasin g orde r  o f  "informatio n vol -

ume" .  Attachin g 'yesterday '  hig h i s dispreferre d a s thi s 

single-wor d constituen t  woul d hav e t o follo w th e heavie r 

constituen t  'tha t  Bil l  wil l  leave' .  Thi s preferenc e disap -

pear s whe n th e adverbia l  i s  mad e heavier ,  e.g .  'becaus e 

he becam e ver y angr y a t  us. ' 

Stow e (1989 ,  experimen t  1 )  foun d tha t  fo r  a  certai n 

clas s o f  ambiguou s verbs ,  plausibilit y  manipulation s ca n 

affec t  th e garde n pat h effec t  i n (5)b .  Fo r  verb s whic h 

exhibi t  causative/ergativ e alternations ,  illustrate d i n (6) , 

reducin g th e plausibilit y  o f  th e subjec t  t o serv e a s th e 

causa l  agen t  (e.g .  (7)b )  pick s ou t  th e ergativ e readin g an d 

avoid s th e garde n path . 

(6 )  Causative :  Joh n move d th e pencil . 

Ergative ;  Th e penci l  moved . 

(7) a. Before the police stopped the driver was al-

read y gettin g nervous . 

b.  Befor e th e truc k stoppe d th e drive r  wa s al -

read y gettin g nervou s 

Recent research on the local ambiguity in (3) has fo-

cuse d o n whethe r  subcategorizatio n preference s o f  th e 

matri x ver b affec t  th e garden-path .  W h e n th e matri x ver b 

i s on e whic h tend s t o tak e a  clausa l  complemen t  mor e 

ofte n tha n a n N P complement ,  th e garde n pat h ma y b e 

avoided .  A s wit h othe r  psycholinguisti c fact s summa -

rize d here ,  th e claim s ar e stil l  controversial ,  bu t  a  recen t 

experimen t  b y Garnsey ,  Lotock y an d McConki e (1992 ) 

seems t o settl e th e issu e i n favo r  o f  lexica l  preferenc e 

effects . 

I n summary ,  ther e ar e meaning-base d account s fo r  peo -

ple' s ambiguit y resolutio n preference s fo r  (l)a ,  b ,  an d 

(5)a .  Lexica l  preferenc e account s fo r  som e o f  th e obser -

vation ,  i n (3 )  an d (5)b ,  bu t  canno t  alon e accoun t  fo r  th e 

garde n path s i n (8) . 

(8) a. John finally realized just how wrong he had 

bee n remaine d t o b e seen . 

b.  W h e n Mar y returne d som e o f  th e present s 

wer e missing . 

(8)a  has the same structure as (3) and the verb 'realize' is 

biase d towar d a  sententia l  complemen t  readin g (accordin g 

t o Garnse y e t  al .  ' s  findings,  a s wel l  a s th e B row n Corpus) . 

But  ther e i s stil l  a  perceptibl e garden-pat h effect .  (8) b ha s 

th e sam e structur e a s (5) b an d th e ver b 'return '  occur s 

mor e frequentl y i n th e Brow n Corpu s withou t  a n objec t 

tha n wit h one .  Bu t  again ,  ther e i s stil l  a  garde n pat h effect . 

Avoid Subjects 

All of the examples above that are not fully accounted 

for ,  i.e .  (5)c ,  d ,  (8)a ,  b ,  exhibi t  a  c o m m o n propert y — 

a certai n NP ,  whic h I  wil l  cal l  th e critica l  NP ,  ha s bot h 

a subjec t  an d a  non-subjec t  analysis .  I n eac h o f  thes e 

examples ,  th e non-subjec t  analysi s i s preferred . 

Ther e ar e a  fe w hint s i n th e literatur e tha t  reader s reall y 

do prefe r  t o avoi d subjects .  O n e hin t  come s fro m a  secon d 

experimen t  tha t  Stow e (1989 )  conducted .  I n additio n t o 

manipulatin g th e agenthoo d o f  th e subjec t  o f  th e first 

clause ,  thi s experimen t  als o manipulate d th e plausibilit y 

of  th e critica l  N P t o serv e a s th e direc t  object .  Sampl e 

experimenta l  material s ar e give n i n (9) . 
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(9 )  Animate : 

Plausible :  W h e n th e polic e stoppe d th e drive r 

became ver y frightened . 

Implausible :  W h e n th e polic e stoppe d th e silenc e 

became ver y frightening . 

Inanimate : 

Plausible :  W h e n th e truc k stoppe d th e drive r 

became ver y frightened . 

Implausible :  W h e n th e truc k stoppe d th e silenc e 

became ver y frightening . 

Stowe found implausibility effects at the critical NP even 

i n th e inanimat e sentences ,  wher e th e reader s exhibi t  com -

mitmen t  t o th e ergativ e (intransitive )  analysis . 

Anothe r  hin t  come s fro m a n experimen t  b y Holmes , 

Kenned y an d Murra y (1987) .  Usin g experimenta l  mate -

rial s a s i n (10) ,  Holme s etal .  foun d tha t  i n th e disambigua -

tio n regio n (eithe r  't o th e officer '  o r  'ha d bee n changed' ) 

th e transitiv e ver b sentenc e (TR )  wa s rea d substantiall y 

faste r  tha n th e othe r  tw o sentences . 

(10) (TR) The maid disclosed the safe's location 

withi n th e hous e t o th e officer . 
(TC )  Th e mai d disclose d tha t  th e safe' s locatio n 

withi n th e hous e ha d bee n changed . 

(RC)  Th e mai d disclose d th e safe' s locatio n 

withi n th e hous e ha d bee n changed . 

The that-complement (TC) sentence was read slightly 

faste r  tha n th e reduce d complemen t  (RC )  sentence .  Thi s 

finding  wa s subsequentl y replicate d b y Kenned y e t  al . 

(1989) .  I t  i s  quit e surprisin g tha t  th e unambiguou s con -

ditio n T C shoul d tak e longe r  tha n th e locall y ambiguou s 

conditio n TR .  Holme s e t  a/.' s  speculatio n tha t  beginnin g 

a ne w claus e require s additiona l  processin g i s consisten t 

wit h a  strateg y o f  avoidin g analyzin g NP s a s subjects . 

My clai m i s no t  tha t  th e processo r  i s avers e t o subject s 
i n general ,  bu t  rathe r  tha t  i t  prefer s t o avoi d onl y a  cer -

tai n clas s o f  subjects ,  namel y thos e whic h ar e ne w t o th e 

discourse .  Give n tha t  al l  o f  th e example s abov e ar e pre -

sente d ou t  o f  context ,  i t  i s  clea r  tha t  al l  critica l  NP s ar e 

ne w t o th e hearer/reader' s mode l  o f  th e discourse . 

Given and New 

Princ e (1981 )  propose d a  classificatio n o f  occurrence s o f 

NPs i n term s o f  assume d familiarity .  W h e n a  speake r 

refer s t o a n entit y whic h s/h e assume s salient/familia r  t o 

th e hearer ,  s/h e tend s t o us e a  brie f  form ,  suc h a s a  definit e 

NP o r  a  pronoun .  Otherwis e s/h e i s oblige d t o provid e th e 
heare r  wit h enoug h informatio n t o construc t  thi s entit y i n 

th e hearer' s mind .  Princ e classifie d th e form s o f  NP s an d 

rank s the m fro m give n t o new : 

evoke d A n expressio n use d t o refe r  t o on e o f  th e con -

versation' s participant s o r  a n entit y whic h i s alread y 

unde r  discussion ,  (usuall y a  definit e N P o r  pronoun ) 

unused A proper name which refers to an entity known to 

th e speake r  an d hearer ,  bu t  no t  alread y i n th e presen t 

discourse . 

inferable A phrase which introduces an entity not al-

read y i n th e discourse ,  bu t  whic h i s easil y inferre d 

fro m anothe r  entit y currentl y unde r  discussion ,  (c.f . 

bridgin g inferenc e o f  Havilan d an d Clar k 1974 ) 

containing inferable An expression that introduces a 

ne w entit y an d contain s a  referenc e t o th e extan t  dis -

cours e entit y fro m whic h th e inferenc e i s t o proceed . 

(e.g .  'on e o f  th e peopl e tha t  wor k a t  Penn' ) 

brand new An expression that introduces a new entity 

whic h canno t  b e inferentiall y  relate d o r  predicte d 

fro m entitie s alread y i n th e discourse . 

Prince constructed this scale on the basis of scale-based 

implicature s tha t  ca n b e draw n i f  a  speake r  use s a  for m 

whic h i s eithe r  to o hig h o r  to o lo w — suc h a  speake r 

woul d b e soundin g uncooperative/crypti c o r  needlessl y 

verbose ,  respectively . 

Usin g thi s classification ,  Princ e foun d tha t  naturall y 

occurrin g text s exhibi t  a  significan t  tendenc y t o avoi d 

placin g ne w NP s (includin g inferabl e an d unused )  i n sub -

jec t  position .  I f  w e constru e thi s tendenc y a s a  principl e 

of  th e linguisti c competence ,  w e woul d indee d expec t  a 

reade r  t o prefe r  t o trea t  a n out-of-contextN P a s somethin g 
othe r  tha n a  subject .  I  refe r  t o thi s principl e a s Avoi d N e w 

Subjects . 

Late Closure and Avoid New Subjects 

The principl e o f  Avoi d N e w Subject s predict s tha t  i n ordi -

nar y tex t  th e Lat e Closur e Effec t  exhibite d i n (5) b shoul d 

disappea r  whe n th e critica l  N P i s give n i n th e discourse . 

To tes t  thi s prediction ,  I  conducte d a  surve y o f  th e brack -

ete d Brow n an d Wal l  Stree t  Journa l  corpor a fo r  th e fol -
lowin g configuration :  a  V P whic h end s wit h a  ver b an d i s 

inrmiediatel y followe d b y a n NP .  Crucially ,  n o punctuatio n 

was allowe d betwee n th e V P an d th e NP .  I  the n remove d 

by han d al l  matche s wher e ther e wa s n o ambiguity ,  e.g . 

th e claus e wa s i n th e passiv e o r  th e ver b coul d no t  tak e th e 

NP a s argumen t  fo r  som e reason .  O f  th e eleve n remainin g 
matches ,  fou r  ar e ar e give n below .  Eac h i s precede d b y 

some context ,  an d followe d b y illustratio n o f  th e ambi -
guit y (i n brackets) ,  an d b y a  categorizatio n o f  th e critica l 

NP 

1. [An article about a movie describes how its composer 

approache d on e o f  th e singers. ]  W h e n yo u approac h 
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a singe r  an d tel l  he r  yo u don' t  wan t  he r  t o sin g yo u 

alway s ru n th e ris k o f  offending . 

['Yo u don' t  wan t  he r  t o sin g yo u a  song.' ] 

'you' = evoked . 

2. From the way she sang in those early sessions, it 

seemed clea r  tha t  Michell e (Pfeiffer )  ha d bee n lis -

tenin g no t  t o Ell a bu t  t o B o b Dylan .  "Ther e wa s 

a pronunciatio n an d approac h tha t  seeme d Dylan -

influenced, "  recalle d M s .  Stevens .  Vowel s wer e 

swallowed ,  wor d ending s wer e give n shor t  o r  n o 

shrift .  " W h e n w e worke d i t  almos t  becam e a  jok e 

wit h u s tha t  I  wa s constantl y remindin g he r  t o sa y 

th e consonant s a s wel l  a s th e vowels. " 

['Whe n w e worke d i t  out...' ] 

'it '  =  pleonastic . 

3. After the 1987 crash, and as a result of the rec-

ommendation s o f  man y studies ,  "circui t  breakers " 

wer e devise d t o allo w marke t  participant s t o regrou p 

an d restor e orderl y marke t  conditions .  It' s  doubtful , 

though ,  whethe r  circui t  breaker s d o an y rea l  good . 

I n th e additiona l  tim e the y provid e eve n mor e orde r 

imbalance s migh t  pil e up ,  a s would-b e seller s finall y 

get  thei r  broke r  o n th e phone . 

[Eve n thoug h thi s exampl e involve s a  wh -

dependency ,  th e fac t  remain s tha t  th e N P 'eve n mor e 

orde r  imbalances '  coul d b e initiall y  construe d a s a 

dative ,  a s i n 'I n th e additiona l  tim e the y provid e eve n 

th e slowes t  o f  traders ,  problem s could...' ] 

'eve n mor e orde r  imbalances '  =  bran d ne w 

4. [Story about the winning company in a competition 

fo r  teenage-ru n businesses ,  it s president ,  T i m Lar -

son ,  an d th e organizin g entity .  Junio r  Achievement. ] 

For  winnin g Larso n wil l  receiv e a  $  10 0 U.S .  Saving s 

B o n d from  th e Junio r  Achievemen t  nationa l  organi -

zation . 

[. .  .winnin g Larso n ove r  t o thei r  camp... ] 

'Larson '  =  evoke d 

A s ca n b e expecte d o f  carefull y writte n prose ,  non e o f 

th e matche s pose d an y readin g difficulty .  O f  th e eleve n 

critica l  N P s ,  fou r  wer e pleonastic ,  five  wer e evoked ,  on e 

was inferabl e an d on e wa s bran d new .  Prince' s givennes s 

scal e doe s no t  includ e pleonasti c N P s ,  sinc e the y d o no t 

refer .  Fo r  th e presen t  purpose ,  i t  suffice s t o not e tha t 

Avoi d N e w Subject s doe s no t  rul e ou t  pleonastics .  Whil e 

th e number s her e ar e to o smal l  fo r  statistica l  inference, ' 

th e dat a sugges t  tha t  th e predictio n o f  Avoi d N e w Subject s 

i s maintained . 

'  Give n th e hig h frequenc y o f  give n subjects ,  optionall y transitiv e 
verb s an d fronte d adveitiials ,  on e migh t  expec t  mor e matche s i n a  tw o 
millio n wor d corpus .  Bu t  examinatio n o f  th e Wal l  Stree t  Journa l  corpu s 

C o m p l e m e n t  C l a u s e s 

In order to be relevant for the ambiguity in (3) Avoid New 

Subject s mus t  b e applicabl e no t  jus t  t o subject s o f  matri x 

clause s bu t  als o t o embedde d subjects .  I t  i s  widel y be -

lieve d tha t  constituent s i n a  sentenc e ten d t o b e ordere d 

fro m give n t o new .  Th e statistica l  tendenc y t o avoi d ne w 

subject s ma y b e arisin g solel y a s a  consequenc e o f  th e 

tendenc y t o plac e ne w informatio n towar d th e en d o f  a 

sentenc e an d th e grammatically-impose d earl y placemen t 

of  subjects .  I f  thi s wer e th e case ,  tha t  is ,  Avoi d N e w Sub -

ject s i s  a  corollar y o f  Give n Befor e N e w ,  the n Avoi d N e w 

Subject s woul d mak e n o prediction s abou t  subject s o f 

complemen t  clauses ,  give n tha t  complemen t  clause s ten d 

t o appea r  rathe r  lat e i n th e sentence .  I  n o w argu e fro m th e 

perspectiv e o f  sentenc e productio n tha t  i t  i s  th e grammat -

ica l  functio n o f  subjects ,  no t  jus t  thei r  linea r  placemen t  i n 

th e sentence ,  tha t  i s  involve d wit h th e avoidanc e o f  ne w 

information . 

W h en a  speaker/write r  wishe s t o expres s a  propositio n 

whic h involve s referenc e t o a n entit y no t  alread y men -

tione d i n th e discourse ,  s/h e mus t  us e a  n e w NP .  SAi e i s 

quit e likel y t o avoi d placin g thi s N P i n subjec t  position . 

To thi s end ,  s/h e m a y us e construction s suc h a s passiviza -

tion ,  there-insertion ,  an d clefts . 

Avoi d N e w Subject s predict s tha t  thi s sor t  o f  effor t 

on behal f  o f  writer s shoul d b e eviden t  i n bot h matri x 

clause s an d complemen t  clauses .  T o tes t  thi s prediction , 

I  compare d th e informationa l  statu s o f  N P s i n subjec t 

and non-subjec t  position s i n bot h matri x an d embedde d 

clauses .  I  define d subjec t  positio n a s a n N P immediatel y 

dominate d b y S  an d followe d (no t  necessaril y  immedi -

ately ,  t o allo w fo r  auxiliaries ,  punctuation ,  etc. )  b y a  VP . 

I  define d non-subjec t  positio n a s a n N P eithe r  immedi -

atel y dominate d b y V P o r  immediatel y dominate d b y S 

and no t  followe d (no t  necessaril y  immediately )  b y VP . 

To determin e givennes s status ,  I  use d a  simpl e heuristi c 

procedure ^  t o classif y a n N P int o on e o f  th e followin g 

categories :  EMPTY-CATEGORY,  PRONOUN,  PROPER-NAME, 

DEFINITE ,  INDEFINITE ,  NOT-CLASSIHED.  Th e observe d 

frequencie s ar e give n i n tabl e 1  a t  th e en d o f  thi s paper . 

PRONOUNS ar e eithe r  pleonasti c o r  evoke d — the y ar e 

thu s fairl y reliabl e indicator s o f  give n (a t  leas t  non-new ) 

NPs.  Th e categor y indefinit e contain s largel y brand -

n e w o r  inferabl e NPs ,  thu s bein g a  goo d indicato r  o f 

n e w information .  Considerin g PRONOUNS an d INDER -

NITEs ther e i s a  clea r  effec t  o n grammatica l  functio n fo r 

reveal s tha t  mos t  fronte d adverbial s ar e se t  of f  b y comma,  regardles s 
of  potentia l  ambiguity .  O f  725 6 sentenc e initia l  adverbials ,  onl y 8.14 % 
(591 )  ar e no t  delimite d b y comma.  O f  thes e 725 6 adverbials ,  169 8 
have th e categor y SBAR,  o f  whic h onl y 4.18 % (71 )  ar e no t  delimite d b y 
comma.  Th e grea t  majorit y o f  fronte d adverbial s (4515 )  hav e categor y 
PP,  o f  whic h 8.75 % (433 )  ar e no t  delimite d b y comma. 

^I  a m gratefu l  t o Rober t  Fran k fo r  helpfu l  suggestion s regardin g thi s 
procedure . 
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bot h matri x an d embedde d clauses. ^ 

PRONOUN 

INDEFINIT E 

matri x claus e 

sub j  non-sub j 

758 0 

415 7 

95 6 

526 9 

X'  =  3952. 2 

p < 0.00 1 

embedded claus e 

sub j  non-sub j 

180 0 

73 6 

213 
«99 

X^  =  839. 5 

p <  O.OOI 

The predictio n o f  Avoi d N e w Subject s i s therefor e veri -

fied. 
W h en a  hearer/reade r  i s face d wit h a n initial-segmen t 

suc h a s (11) ,  th e ambiguit y i s no t  exactl y betwee n a n N P 

complemen t  analysi s versu s a n S-compIemen t  analysis , 

but  rathe r  betwee n a n T R (transitiv e verb )  analysi s an d 

an R C (reduce d S-complement) . 

(11) John has heard the joke... 

It is therefore necessary to verify that Avoid New Sub-

ject s i s indee d operatin g i n thi s R C sub-clas s o f  sententia l 

complements .  A  furthe r  analysi s reveal s tha t  thi s i s in -

deed th e case . 

PRONOUN 

INDEFINIT E 

TC 
subj  non-sub j 

773 7 9 

617 55 5 

X̂  =  332. 6 
p <  0.00 1 

RC 
subj  non-sub j 

1027 13 4 

119 34 4 

X̂  =  627. 6 

p <  0.00 1 
I f  anything ,  Avoi d N e w Subject s ha s a  stronge r  effec t 

afte r  a  zer o complementizer . 

Unambiguous Structures 

The findings  o f  Holme s e ? a/ .  (1987) ,  tha t  effect s predicte d 
by Avoi d N e w Subject s ar e presen t  eve n i n unambiguou s 

structures ,  transfe r  t o othe r  unambiguou s structures ,  suc h 

as th e classica l  cente r  embeddin g sentence : 

(12) The rat that the cat that the dog bit chased died. 

In this sentence three new subjects must be accommo-

date d simultaneously .  O f  al l  th e example s tha t  I  hav e 

seen o f  sentence s wit h a  structur e a s i n (12) ,  th e easies t 

one t o understan d i s (13 )  fro m Fran k (1992) . 

(13) A book that some Italian I' ve never heard of wrote 

wil l  b e publishe d soo n b y M I T press . 

Notic e tha t  thi s exampl e require s th e simultaneou s pro -

cessin g o f  onl y tw o ne w subjects ,  th e mos t  embedde d 

subjec t  bein g evoked .  W h e n thi s subjec t  i s  replace d wit h 
a ne w NP ,  th e sentenc e become s harde r  t o process . 

(14) A book that some Italian most people have never 

hear d o f  wrot e wil l  b e publishe d soo n b y M I T 

press . 

F̂or  reason s o f  spac e I  onl y giv e result s fro m th e Brow n corpus ,  bu t 
al l  assertion s I  mak e als o hol d o f  th e Wal l  Stree t  Journa l  corpus . 

Also ,  whe n a  complex ,  center-embedde d N P appear s i n 

subjec t  positio n (I5)a ,  i t  i s  harde r  t o proces s tha n whe n 

i t  appear s i n objec t  positio n (15)b .  (15 )  i s base d o n a n 

exampl e fro m Gibso n (1991 )  whic h i s i n tur n base d o n 

earlie r  wor k b y Cowper . 

(15) a. Many bureaucrats who the information that 

Ira q invade d Kuwai t  affecte d negativel y wor k 

fo r  th e government . 

b.  Th e governmen t  employ s m a n y bureaucrat s 

w ho th e informatio n tha t  Ira q invade d Kuwai t 

affecte d negatively . 

I don't wish to claim that the new-subject effect is solely 

responsibl e fo r  al l  o f  th e difficult y associate d wit h cente r 

embedding ,  bu t  i t  i s  clea r  tha t  i t  i s  playin g a n importan t 

role . 

C o n c l u s i o n 

I  hav e argue d fo r  a n accoun t  o f  sentenc e processin g 

wherei n th e syntacti c processo r  applie s th e rule s o f  th e 

competenc e gramma r  blindl y an d faithfully .  Ambiguit y 

resolutio n decisio n ar e mad e b y th e interprete r  whe n i t 

consider s th e analyse s whic h th e syntacti c processo r  ha s 

propose d an d evaluate s the m o n th e basi s o f  sensibleness . 

The criteri a I  hav e appeale d to :  Grice' s maxims ,  orderin g 

constituent s b y th e amoun t  o f  informatio n the y convey , 

and no t  puttin g ne w informatio n i n subjec t  position ,  ar e 

al l  component s o f  ou r  knowledg e o f  languag e an d no t  th e 

exclusiv e domai n o f  th e proces s o f  parsing ,  no r  tha t  o f 

production . 

Avoi d N e w Subjec t  predict s tha t  fo r  sentence s suc h 

as (3) ,  th e garde n pat h effec t  shoul d disappea r  whe n th e 

sentenc e i s pu t  i n a  contex t  i n whic h th e N P i s given , 

and it s for m i s felicitous .  Th e desig n an d executio n o f 

an experimen t  t o tes t  thi s predictio n remai n fo r  futur e 

research . 
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Brow n Corpus : 

givennes s statu s 

EMPTY-CATEGORY 

PRONOUN 

PROPER-NAME 

DEFINIT E 

INDEFINIT E 

NOT-CLASSIFIE D 

total : 

Subject s 

TC 
0 

773 
201 
890 
617 
259 

274 0 

RC 
50 

102 7 

81 
266 
119 
107 

1650 

TC+RC 

50 
1800 

282 
1156 

736 
366 

4390 

matri x 

0 
7580 

2838 

6686 

4157 

3301 

2456 2 

TC 
6 

79 
32 

351 
555 
167 

1190 

Non 
RC 
41 

134 
21 

182 
344 
79 

801 

Subject s 

TC+RC 

47 
213 
53 

533 
899 
246 

1991 

matri x 

0 
956 
539 

3399 

5269 

1516 

11679 

Wall  Stree t  Journa l  Corpus : 

givennes s statu s 

EMPTY-CATEGORY 

PRONOUN 

PROPER-NAME 

DEFINIT E 

INDERNITE 

NOT-CLASSIFIE D 

total : 

Subject s 

TC 
4 

369 
167 
610 
498 
251 

189 9 

RC 
83 

226 3 

371 
168 6 

805 
278 

548 6 

TC+RC 

87 
263 2 

538 
229 6 

130 3 

529 
738 5 

matri x 

0 
234 7 

336 4 

538 5 

384 7 

240 2 

1734 5 

TC 
2 

34 
29 

253 
484 
178 
980 

Non 
RC 
20 
90 
89 

729 
137 5 

581 
288 4 

Subject s 

TC+RC 

22 
124 
118 
982 

185 9 

759 
386 4 

matri x 

1 
169 
377 

195 9 

403 9 

213 8 

868 3 

Tabl e 1 :  Frequencie s o f  N P s b y discours e statu s an d grammatica l  positio n i n tw o corpora . 
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