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A b s t r a c t 

Psycholinguistic models of language processing usually 
postulat e tha t  parsin g th e syntacti c structur e o f  a  sen -
tenc e proceed s incrementall y i n som e way ,  whic h mean s 
tha t  th e syntacti c analysi s i s no t  delaye d unti l  th e en d o f 
th e claus e o r  sentence .  I n thi s pape r  w e wil l  discus s dif -
feren t  conception s o f  incrementalit y i n th e ligh t  o f  em -
pirica l  studie s o n th e influenc e o f  grammatica l  cas e o n 
structur e buildin g i n Germa n subject-objec t  asymme -
tries .  I t  wil l  b e show n tha t  neithe r  word-by-wor d attach -
ment  o f  partia l  structure s int o th e phras e marke r  o f  th e 
sentenc e (Frazier ,  1987a) ,  no r  hea d come r  parsin g (Ab -
ney ,  1987 ;  Kay ,  1989 )  ca n explai n th e dat a foun d i n ou r 
experiments .  A s a  strateg y whic h i s consisten t  wit h ou r 
data ,  left-come r  parsin g (Johnson-Laird ,  1983 )  wil l  b e 
discussed . 

In t roduc t io n 

Most current theories on human language processing 
postulat e tha t  syntacti c structure s o r  phras e marker s ar e 
buil t  u p incrementall y i n som e wa y (e.g. ,  Abney ,  1987 ; 
Grain ,  &  Steedman ,  1985 ;  Frazier ,  1987 ;  Marslen-Wil -
son ,  1976) .  Thi s mean s tha t  syntacti c structur e buildin g 
i s no t  delaye d unti l  claus e boundaries ,  a s ha s bee n pro -
pose d i n earlie r  wor k (MacKay ,  1966 ;  Jarvella ,  1979) . 
One o f  th e mai n question s no w i s exactl y whe n partia l 
structure s whic h ar e derive d fro m th e inpu t  word s ar e in -
tegrate d int o th e phras e marke r  o f  th e sentence .  T w o al -
ternative s wil l  b e discusse d i n th e followin g sections :  th e 
word-by-wor d integratio n propose d b y Frazier' s Garden -
Pat h Model ,  an d th e head-come r  approac h whic h ca n b e 
foun d i n Abney' s Licensing-Structur e Parser .  Th e pre -
diction s whic h ca n b e derive d fro m thes e approache s wil l 
be discusse d i n th e ligh t  o f  empirica l  fmding s o n th e in -
fluenc e o f  grammatical-cas e informatio n o n structur e 
buildin g i n Germa n subject-objec t  asymmetries . 

W o r d - b y - w o r d a t t a c h m e n t  ve rsu s at tach -

m e nt  v i a licensin g relation s 

One of the basics of Frazier's Garden-Path Model is what 
migh t  b e calle d th e principl e o f  word-by-wor d integra -
tion :  "I n thi s mode l  perceiver s incorporat e eac h wor d o f 
an inpu t  int o a  constituen t  structur e representatio n o f  th e 
sentence ,  roughl y a s eac h ite m i s encountered. "  (Frazier , 
1987a ,  p .  562 ) 

For  reason s o f  clarity ,  w e wil l  ignor e th e ter m 
"roughly "  fo r  th e followin g discussion ,  becaus e th e 
quote d formulatio n o f  th e principl e i s to o vagu e t o lea d 
t o concret e empirica l  predictions .  I n it s mor e rigid  ver -
sion ,  i t  say s tha t  sentence s ar e buil t  u p i n a  strictl y word -
by-wor d fashion .  Eac h wor d i s attache d t o th e phras e 
marke r  o f  th e sentenc e a s soo n a s i t  i s read . 

A n alternativ e t o thi s conceptio n o f  attachmen t  i s re -
alize d i n Abney' s Licensin g Structur e Parse r  (Abney , 
1987 ,  1989) .  Abne y postulate s tha t  item s ar e onl y at -
tache d whe n ther e i s a  lexica l  hea d whic h provide s a  li -
censin g relation .  Licensin g relation s ar e th e theta -
relatio n (e.g. ,  fo r  th e argument s o f  verbs ,  noun. s o r  adjec -
tives) ,  th e modifier-relatio n (e.g. ,  fo r  noun-modifyin g 
adjective s o r  PPs) ,  o r  th e subject-relatio n whic h i s pro -
vide d b y INFL ,  th e hea d o f  th e inflection-phras e (IP) .  A 
consequenc e o f  Abney' s principl e o f  attachmen t  vi a li -
censin g relation s i s tha t  ver b argument s canno t  b e at -
tache d t o th e phras e marke r  o f  th e sentenc e unti l  th e ver b 
i s encountered ,  an d a  potentia l  subject-N P canno t  b e at -
tache d befor e th e finite  ver b ha s bee n found .  Usin g a 
classica l  N P analysis ,  th e determiner ,  a s wel l  a s potentia l 
adjectiv e phrases ,  canno t  b e attache d befor e th e nou n i s 
perceived. *  Sinc e i n Abney' s mode l  o f  huma n sentenc e 
processin g constituent s ca n onl y b e attache d t o phrase s 
when th e respectiv e lexica l  hea d i s  encountered ,  th e 
strateg y underlyin g th e parse r  i s a  kin d o f  head-come r 
parsin g (Kay ,  1989) . 

What  ha s bee n show n empiricall y u p t o n o w i s tha t 
prepositiona l  phrase s (PPs )  o r  nou n phrase s (NPs )  ar e at -

1.  Thing s loo k a  littl e differen t  whe n a  DP-(determine r 
phrase)-analysi s wit h th e determine r  a s it s lexica l  hea d i s 
preferred .  D u e t o th e spac e limitation s w e canno t  discus s 
th e consequence s o f  DP-analyse s fo r  ou r  empirica l  ques -
tions . 
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tache d a t  leas t  soo n afte r  the y hav e bee n completel y read , 
whic h mean s tha t  the y ar e certainl y attache d befor e th e 
end o f  th e claus e o r  sentenc e (Frazier ,  1987b) .  However , 
thes e fmding s d o no t  distinguis h betwee n th e attachmen t 
alternative s jus t  described .  I n Englis h o r  Dutch ,  wher e 
many o f  th e relevan t  experiment s hav e bee n carrie d out , 
i t  i s  no t  eas y t o fin d ou t  whethe r  an  attachmen t  o f  a  par -
tia l  nou n phras e ha s take n plac e a s soo n a s th e determine r 
has bee n rea d (whic h woul d b e predicte d b y word-by -
wor d attachment) .  Th e richer  morpholog y i n Genna n 
makes i t  possibl e t o pu t  thi s questio n t o a n empirica l  test . 

(1 )  a .  De r  hungrig e Fuch s bemerkt e dasfett e Huhn . 
th e hungr y fo x (nominative )  notice d th e fa t  chick -
en (nominativ e o r  accusative ) 

b. Dasfette Huhn bemerkte der hungrige Fuchs. 
th e fa t  chicke n (nominativ e o r  accusative )  notice d 
th e hungr y fo x (nominative ) 

c. Die hungrige Katze bemerkte dasfette Huhn. 
th e hungr y ca t  (nominativ e o r  accusative )  notice d 
th e fa t  chicke n (nominativ e o r  accusative ) 

S u b j e c t - O b j e c t  A s y m m e t r i e s i n G e r m a n 

In contrast to the more rigid word order constraints in 
English ,  ther e i s considerabl e variabilit y  i n constituen t 
placemen t  i n German .  So ,  yo u ca n expres s th e fac t  tha t 
ther e i s a  chicke n whic h ha s bee n notice d b y a  fo x b y a 
subject-verb-objec t  ( S V O )  sentenc e lik e (la) ,  a s wel l  a s 
by a n object-verb-subjec t  ( O V S )  sentenc e lik e (lb) . 
Structurall y  (la )  an d (lb )  ar e ambiguou s wit h respec t  t o 
th e grammatica l  role s o f  th e nou n phrases .  Mostly ,  bu t 
not  always ,  thi s ambiguit y i s resolve d b y th e grammati -
cal  cas e o f  th e nou n phrase s whic h ar e involved .  I n 
(la,b) ,  th e cas e o f  th e N P de r  hungrig e Fuch s i s unam -
biguousl y nominative ,  therefor e i t  mus t  b e th e subjec t  o f 
th e sentence .  I n (Ic) ,  bot h N P s ca n b e eithe r  subjec t  o r 
objec t  o f  th e sentence .  Ther e i s a  stron g tendency ,  how -
ever ,  t o analyz e th e first  N P a s th e subjec t  o f  th e sentenc e 
i f  granmiaticall y permissible .  Thi s tendency  lead s t o a 
garden-pat h effec t  i n sentence s lik e (lb) ,  wher e th e first 
N P ca n be ,  an d consequentl y  is ,  understoo d a s th e sub -
jec t  o f  th e sentenc e i n a  first  analysis .  A  reanalysi s i s 
force d b y th e secon d N P ,  whic h mus t  b e th e subject ,  be -
caus e it s cas e i s unambiguousl y nominative .  Differen t 
strategie s hav e bee n propose d t o b e responsibl e fo r  thi s 
preferenc e fo r  SVO-structures .  Althoug h thes e strategie s 
wil l  no t  b e discusse d i n detai l  here ,  i t  shoul d b e note d 
tha t  wha t  kin d o f  strateg y wil l  hav e t o b e adopte d de -
pend s ver y m u c h o n th e presume d linguisti c representa -
tio n underlyin g th e structure s unde r  investigation. ^ 

2.  I f  bot h subjec t  an d objec t  frontin g resul t  fro m movin g 
th e respectiv e constituen t  int o th e topi c positio n (e.g. , 
SpecC) ,  a s i t  ha s bee n assume d fo r  quit e a  while ,  th e Ac -
tiv e Fille r  Hypothesi s (Frazier ,  1987b )  lead s t o th e cor -
rec t  predictions :  i t  roughl y say s tha t  i f  a  filler  i s 
identified ,  i t  shoul d b e boun d t o a  ga p a s soo n a s possi -
ble .  Bindin g th e first  N P t o th e first  ga p lead s t o th e sub -
ject-firs t  readin g o f  th e sentenc e (Hemforth ,  i n press) . 
Sinc e n o w i t  ca n b e show n tha t  th e topic-analysi s o f  sub -
ject s i s conceptuall y implausibl e (Hemforth ,  i n press ) 
and empiricall y wron g (Wilder ,  1992) ,  w e prefe r  a n ex -
planatio n accordin g t o th e Minima l  G a p Principl e (Hem -
forth ,  i n press) ,  supposin g tha t  onl y non-subjec t  firontin g 
lead s t o a  ga p i n th e phras e marke r  o f  th e sentence . 

d.  *  De r  hungrig e Fuch s bemerkt e derfett e Hahn . 
th e hungr y fo x (nominative )  notice d th e fa t  coc k 
(nominative ) 

This preference for SVO structures can now be used 
t o find  ou t  exacd y whe n N P s ar e integrate d int o th e 
phras e marke r  o f  th e sentence .  Onl y whe n th e N P cur -
rentl y bein g processed ,  o r  a  partia l  representatio n o f  tha t 
N P,  i s attache d t o th e sentence ,  ca n th e above-mentione d 
garde n pat h effec t  occur .  Th e sam e i s tru e fo r  ungram -
matica l  sentence s lik e (Id) ,  wher e tw o N P s compet e fo r 
th e sam e grammatica l  rol e (th e subject-rol e i n thi s case ) 
whic h eac h o f  the m unambiguousl y mus t  take .  Onl y 
when a n attachmen t  o f  th e (partial )  representatio n o f  th e 
secon d N P t o th e sentenc e i s attempted ,  doe s i t  becom e 
obviou s tha t  th e sentenc e canno t  b e grammaticall y cor -
rect ,  becaus e i t  woul d hav e t o b e attache d t o th e subject -
positio n whic h i s alread y filled. 

E x p e r i m e n t s 

D e s i g n a n d M a t e r i a l s 

In German, there are three possibilities of how case in-
formatio n ca n relat e t o th e grammatica l  role s o f  subjec t 
or  direc t  object .  Dependin g o n th e gende r  o f  th e phrase , 
th e N P m a y eithe r  b e unambiguousl y nominativ e (nom , 
masculine )  whic h mean s tha t  i t  mus t  b e th e subjec t  o f  th e 
sentence ,  i t  m a y b e unambiguousl y accusativ e (ace ,  mas -
culine) ,  whic h mean s tha t  i t  mus t  b e th e direc t  objec t  o f 
th e sentence ,  o r  i t  i s  ambiguou s (amb ,  feminin e o r  neu -
ter )  wit h respec t  t o thes e cases ,  an d accordingl y t o thes e 
grammatica l  roles .  Sentence s wer e constructe d wit h two -
plac e verbs ,  varyin g th e first  an d th e secon d N P indepen -
dentl y accordin g t o thes e thre e possibilities .  Fro m thes e 
variation s resul t  tw o ungrammatica l  structure s (2a,e) , 
thre e SVO-sentence s (2d ,  f ,  g) ,  thre e OVS-sentence s (2b , 
c,  h) ,  an d on e ambiguou s sentenc e (2i).Tes t  sentence s fo r 
eac h subjec t  consiste d o f  2  sentence s fo r  eac h o f  thes e 9 
conditions .  N o conceptuall y simila r  sentenc e wa s pre -
sente d mor e tha n once .  Th e 1 8 tes t  item s wer e randoml y 
mixe d wit h 9 2 filler  sentences .  Eac h sessio n starte d wit h 
a se t  o f  1 0 trainin g sentences . 
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(2 )  a .  *  De r  hungrig e Fuch s (nom )  bemerkt e derfett e 
Hahn (nom) . 

b.  De n hungrige n Fuch s (ace )  bemerkt e de r  fett e 
Hahn (nom) . 

c.  Di e hungrig e Fiichsi n (amb )  bemerkt e de r  fett e 
Hahn (nom) . 

d.  De r  hungrig e Fuch s (nom )  bemerkt e de n fette n 
Hahn (ace) . 

e.  *  De n hungrige n Fuch s (ace )  bemerkt e de n alte n 
Hahn (ace) . 

f .  Di e hungrig e Fiichsi n (amb )  bemerkt e de n alte n 
Hahn (ace) . 

g.  De r  hungrig e Fuch s (nom )  bemerkt e da s alt e 
Huhn (amb) . 

h.  De n hungrige n Fuch s (ace )  bemerkt e da s alt e 
Huhn (amb) . 

i .  Di e hungrig e Fiichsi n (amb )  bemerkt e da s alt e 
Huhn (amb) . 

M e t h o d s 

Two techniques were used in our experiments: 

Self-paced reading task: Sentences were presented 
wor d b y wor d o n a  compute r  screen .  Subject s controlle d 
th e spee d o f  th e presentatio n b y pressin g a  button .  A s 
soo n a s th e butto n wa s pressed ,  th e curren t  wor d disap -
peare d from  th e compute r  scree n an d th e nex t  wor d o f 
th e sentenc e appeared .  Eac h sentenc e wa s followe d b y a 
questio n concernin g it s acceptabilit y  an d a  questio n con -
cernin g th e interpretatio n o f  th e sentence .  Bot h question s 
had t o b e answere d b y pressin g on e o f  tw o button s (ye s 
or  no) . 

Continuous decision task: In this experiment the pre-
sentatio n o f  th e materia l  wa s almos t  exactl y lik e tha t  o f 
th e self-pace d readin g experiment .  Th e onl y differenc e 
was tha t  subject s ha d t o decid e wor d b y wor d b y pressin g 
one o f  tw o button s (ye s o r  no )  whethe r  o r  no t  th e sen -
tenc e the y wer e readin g wa s acceptabl e u p t o th e wor d 
the y wer e currentl y processing . 

In both experiments word recognition times were 
controlle d b y usin g standardize d lexica l  decisio n time s 
as a  covariate .  Th e decisio n time s wer e recorde d i n a  pre -
tes t  wit h 4 8 subject s w h o didn' t  participat e i n th e mai n 
experiments .  3 2 subject s participate d i n th e self-pace d 
readin g experiment ,  3 4 i n th e continuou s decisio n exper -
iment .  Al l  subject s wer e student s a t  th e Ruhr-Universit y 
of  Bochum ,  an d nativ e speaker s o f  German . 

H y p o t h e s e s 

From preference for S VO-sentences^ it can be concluded 
tha t  i t  shoul d b e mor e difficul t  t o proces s th e first  N P o f 

a sentenc e i f  i t  canno t  b e th e subjec t  o f  th e sentence ,  i.e. , 
i f  i t  i s unambiguousl y a n accusative-N P (2b,e,h) .  Fo r  th e 
secon d N P ,  i t  ca n b e predicte d tha t  i t  shoul d b e mor e dif -
ficult  t o proces s whe n it s cas e lead s t o a n ungrammatica l 
sentenc e (2a,e) ,  o r  i f  a  garde n pat h i s produce d b y a n am -
biguou s first  N P an d a  secon d N P whic h mus t  b e th e sub -
jec t  o f  th e sentenc e (2c) . 

Presumin g tha t  eac h wor d o f  a  sentenc e i s integrate d 
int o th e phras e marke r  o f  th e sentenc e a s soo n a s i t  i s 
read , 

• higher reading and decision times should be found 

fro m th e beginnin g o f  th e first  N P i f  i t  unambigu -

ousl y ha s t o b e th e direc t  objec t  o f  th e sentence ,  i.e. , 

i f  it s  cas e i s accusative . 

• higher reading and decision times should be found 

from  th e beginnin g o f  th e secon d NP ,  i f  it s  cas e lead s 

t o a n ungrammatica l  sentence ,  o r  i f  a n ambiguou s 

first  N P i s followe d b y a n unambiguou s N P whic h 

has t o b e th e subjec t  o f  th e sentence . 

Presuming that an attachment is only possible if the 
lexica l  hea d whic h provide s th e respectiv e licensin g re -
latio n ha s alread y bee n read , 

• higher reading and decision times for a first NP 

whose cas e i s accusativ e shoul d b e foun d whe n th e 

finite  ver b ha s bee n read ,  an d no t  beforehand , 

becaus e n o attachmen t  i s possibl e befor e thi s point . 

• for the second NP, higher reading and decision 

times ,  whic h ar e predicte d fo r  th e structure s 

describe d above ,  shoul d b e foun d a t  th e en d o f  th e 

secon d NP ,  an d no t  before." * 

Result s 

For the first NP we didn't find any effects of case at 
th e determine r  o r  a t  th e adjective ,  eithe r  fo r  readin g time s 
or  fo r  decisio n time s (al l  F' s <  1) .  Readin g time s (RT ) 

3.  I n a n experimen t  whic h wil l  no t  b e presente d her e i n 
detail ,  i t  wa s foun d tha t  OVS-sentence s ar e mor e diffi -
cul t  t o proces s tha n SVO-structures ,  an d ungrammatica l 
sentence s ar e mor e difficul t  t o proces s tha n grammatica l 
ones . 
4.  Fo r  DP-analyses ,  o f  course ,  prediction s woul d b e 
mor e complicated .  A n effec t  woul d b e predicte d fo r  th e 
determiner ,  becaus e th e partia l  D P generate d b y it s hea d 
ca n b e directl y attache d t o th e phras e marke r  o f  th e sen -
tence .  N o effect s shoul d b e foun d fo r  adjective s whic h 
can onl y b e integrate d vi a th e nou n whic h provide s th e li -
censin g relation s necessar y fo r  th e attachment . 
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FIGURE 1 

and decision times (DT) for accusative-NPs were higher 
when th e nou n o f  th e firs t  N P an d th e ver b o f  th e sentenc e 
wer e encountere d (DT :  noun :  mai n effects :  F l  =  4.77 ,  d f  = 
2,  65 ,  p  <  0.02 ;  F 2 =  2.21 ,  d f  =  2,33 ,  p  <  0.13 ;  ac e vs .  nom : 
Fl  =  6.91 ,  d f  =  1 ,  32 ,  p  <  0.02 ;  F 2 =  7.83 .  d f  =  1 ,  16 ,  p  < 
0.02 ;  ace .  vs .  amb .  no t  significan t  (ns) ;  verb :  mai n effect s 
Fl  =  5.76 ,  d f  =  2 ,  65 ,  p  <  0.01 ;  F 2 =  1.96 ,  d f  =  2 ,  34 ,  p  < 
0.16 ;  ace .  vs .  nom :  F l  =  8.21 ,  d f  =  1 ,  32 ,  p  <  0.01 ;  F 2 = 
2.71 ,  d f  =  1 ,  17 ,  p  <  0.12 ;  ace .  vs .  amb :  F l  =  8.53 .  d f  =  1 , 
32,  p < 0.01 ;  F 2 =  2.11 ,  df = 1 .  17 ,  p  <  0.17) ;  RT :  noun : 
mai n effects :  F l  =  4.76 ,  d f  =  2 ,  59 ,  p  <  0.02 ;  F 2 =  3.08 ,  d f 
= 2,33 ,  p  <  0.06 ;  ac e vs .  nom :  F l  =  5.88 ,  d f  =  1 ,  29 ,  p  < 
0.12 ;  ace .  vs .  amb :  F l  =  3.47 ,  d f  =  1 ,  29 ,  p  <  0.08 ;  F 2 = 
2.79 .  d f  =  1,16 ,  p  <  0.12 ;  verb :  mai n effects :  F l  =  3.50 ,  d f 
= 2 ,  59 ,  p  <  0.04 ;  F 2 =  3.47 ,  d f  =  2 ,  34 ,  p  <  0.05 ;  ac e vs . 
nom:  F l  =  4.16 ,  d f  =  1 ,  29 .  p  <  0.06 ;  F 2 =  3.60 ,  d f  =  1 .  17 , 
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p <  0.08 ;  ac e vs .  amb :  F l  =  4.19 .  d f  =  1 ,  29 ,  p  <  0.06 ;  F 2 = 
4.73 .  d f  =  1 ,  17 ,  p  <  0.05 ;  se e Fig .  1,2) . 

W h en th e secon d N P wa s processed '  (se e Fig .  3,4 )  ef -
fect s o f  grammaticalit y wer e foun d fo r  readin g an d deci -
sio n times,  a s soo n a s th e determine r  wa s rea d (ungram m 
vs .  SO ,  RT :  det :  F l  =  16.03 ,  d f  =  1 ,  30 ,  p  <  0.001 ;  F 2 = 
4.63 ,  d f  =  1,17 ,  p  <  0.05 ;  adj :  F l  =  4.36 ,  d f  =  1,29 ,  p  <  0.05 ; 
F2 =  6.19 ,  d f  =  1,16 ,  p  <  0.03 ;  D T :  det :  F l  =  28.64 ,  d f  =  1 , 
33.  p  <  0.001 ;  F 2 =  39.30 ,  d f  =  1 ,  17 .  p  <  0.001 ;  adj :  F l  = 
30.91 .  d f  =  1 ,  32 ,  p  <  0.001 ;  F 2 =  92.42 ,  d f  =  1 ,  16 ,  p  < 
0.001) .  Effect s o f  wor d orde r  preference s a t  th e determine r 
and th e adjectiv e wer e onl y foun d fo r  decisio n times  (S O 
vs .  O S ,  det :  F  1  =  20.46 ,  d f  =  1,33 ,  p  <  0.001 ;  F 2 =  6.65 ,  d f 
= 1 ,  17 ,  p  <  0.03 ;  adj :  F l  =  9.20 .  d f  =  1 ,  32 ,  p  <  0.01 ;  F 2 = 
8.67 ,  d f  =  1 ,  17 ,  p  <  0.01) .  A t  thes e positions ,  highe r  read -
in g time s wer e found ,  especiall y whe n a n ambiguou s first 
NP wa s followe d b y a n N P whic h ha d t o b e th e subjec t  o f 
th e sentenc e (i .  e. ,  a  nominativ e NP ;  amb/no m vs .  amb / 
amb:  F l  =  9.79 ,  d f  =  1 .  33 ,  p  <  0.01 ;  F 2 =  3.16 ,  d f  =  1.17 , 
p < 0.10 ;  amb/no m vs .  amb/acc :  F l  =  13.37 ,  df = l,33,p < 
0.01 ;  F 2 =  7.85 ,  d f  =  1,17 ,  p  <  0.02) .  A  margina l  wor d or -
der  effec t  wa s foun d i n th e readin g tim e experiment ,  whe n 
an ambiguou s N P wa s followe d b y a  nominativ e N P (amb / 
n o m vs .  amb/acc :  F l  =  3.38 .  d f  =  1.17 .  p  <  0.09 ;  F 2 ns) .  N o 
significan t  effect s ca n b e reporte d fo r  th e nou n o f  th e sec -

5.Fo r  th e followin g analyse s sentence s witi i  tw o accusativ e 
or  tw o nominativ e NP s hav e bee n pu t  togethe r  i n th e con -
ditio n "ungrammatical" .  sentence s wit h a  first  accusativ e 
or  ambiguou s N P an d a  secon d nominativ e N P ar e "Object -
Subject "  (OS)-sentences .  al l  othe r  condition s ar e pu t  to -
gethe r  a s "Subject-Object "  (SO)-sentences .  W e adde d sen -
tence s wit h tw o ambiguou s NP s t o thi s condition ,  because , 
accordin g t o question s w e aske d afte r  thes e sentences ,  the y 
wer e nearl y alway s understoo d a s SO-sentences . 
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end NP ,  probabl y du e t o highe r  variance s whic h ar e ver y 
ofte n foun d a t  th e en d o f  sentences . 

Conc lus ion s 

What can be concluded from the empirical results is that 
none o f  th e attachmen t  strategie s discusse d i n sectio n 2 
coul d b e confirmed .  W e couldn' t  find  word-by-wor d in -
tegratio n fo r  th e first  NP ,  bu t  integratio n obviousl y take s 
plac e befor e th e ver b i s encountered ,  namel y a t  th e nou n 
of  th e first  NP .  However ,  i n processin g th e secon d N P , 
subject s di d no t  dela y attachmen t  unti l  th e nou n wa s 
read ;  rathe r  the y starte d th e integratio n a t  th e ver y begin -
nin g o f  tha t  NP .  Neithe r  word-by-wor d attachmen t  no r 
head-come r  parsin g seem s t o b e empiricall y persuasive . 

Of  course ,  a n alternativ e ha s t o b e foun d whic h i s 
consisten t  wit h th e data .  On e processin g strateg y tha t  ha s 
been assume d t o b e psychologicall y plausibl e b y 
Johnson-Lair d (1983 )  i s a  specia l  varian t  o f  left-come r 
parsin g (Earley ,  1970 ;  Aho ,  Hopcroft ,  &  Ullmann , 
1974) .  H e propose s tha t  th e huma n sentenc e processin g 
syste m ".. .  parse s th e left-han d come r  o f  eac h tre e (o r 
subtree )  from  th e botto m u p an d th e res t  o f  th e tre e (o r 
subtree )  to p down "  (p .  298) .  Accordin g t o thi s left-come r 
algorith m attachment s fo r  sentence s lik e thos e unde r  in -
vestigatio n i n ou r  experiment s woul d procee d a s follows : 

The determine r  i s recognize d a s th e left-han d come r 
of  th e first  NP .  Th e followin g N '  wil l  b e predicte d an d th e 
adjective ,  a s wel l  a s th e noun ,  ca n easil y b e attache d t o 
th e NP-node .  N o attachmen t  t o th e phras e marke r  o f  th e 
sentenc e ha s take n plac e u p t o thi s point .  W h e n th e N P i s 
completed ,  i t  i s recognize d a s a  potentia l  lef t  come r  o f  a 
sentence .  Accordin g t o th e preference s describe d above , 
an attachmen t  a s th e subjec t  o f  th e sentenc e i s attempted . 
I f  thi s attachmen t  fails ,  i n th e cas e o f  a n accusative-NP , 
a time-consumin g reanalysi s wil l  b e necessary .  W h e n 
th e ver b ha s bee n read ,  th e secon d N P ca n b e predicte d 
top-down .  Therefore ,  th e partia l  N P generate d b y th e de -

termine r  ca n b e directl y attached .  Thi s left-come r  strate -

gy i s  completel y consisten t  wit h th e dat a from  bot h 
experiments ,  especiall y th e effect s o f  grammaticalit y a t 
th e beginnin g o f  th e secon d N P whic h hav e bee n foun d 
fo r  decisio n time s a s wel l  a s fo r  readin g times. ^ 

Of  course ,  furthe r  researc h wil l  hav e t o b e don e t o 
evaluat e th e psychologica l  validit y o f  left-come r  pars -
ing .  I t  wil l  hav e t o b e empiricall y teste d a s t o ho w fa r  thi s 
strateg y applie s t o differen t  kind s o f  sentenc e material . 
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