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T h e Construction-Integration M o d e l : A F r a m e w o r k for Study ing 

Context Effects in Sentence Processing 

Evelyn C.  FerstI 
Department of Psychology 

University  of  Colorado at Boulder 
Boulder,  C O 80309-0345 

e f e r s t I S c l i p r . C o l o r a d o . e d u 

Abstract 

Contextual and pragmatic knowledge facilitates the 
eventual interpretation  of a  syntactically ambiguous 
sentence.  However, psycholinguistic studies have  not 
provided a clear answer to when and how this non-syntactic 
knowledge  is  used. One explanation for the discrepancy  of 
the results is that the predictions for parsing processes  in 
context carmot  be  specified unless they are based  on a 
theory  of  text comprehension.  The  construction-
integration model  of  discourse comprehension  (Kintsch, 
1988) is proposed as  an  example for such  a  theory.  The 
model  is  parallel  and  weakly interactive,  and its 
psychological validity  has  been shown  in a  variety  of 
applications.  Three simulations for syntactic ambiguity 
resolutions  are  presented.  In the  first, syntactic 
constraints  are  used  to  account  for the  correct 
interpretation  of a  garden-path sentence,  as  well  as for 
common misparses.  In the  second example, pragmatic 
knowledge is used to disambiguate  a  prepositional phrase 
attachment.  In  the final example, it is shown that  the 
model can also account for effects of discourse context in 
the resolution  of  prepositional phrase attachment 
ambiguities. 

Introduction 

It  is undisputed that pragmatic knowledge  and  discourse 
context facilitate the final interpretation of  a  syntactically 
ambiguous sentence, but the issue of h o w and when non-
syntactic information is used during comprehension has not 
been  settled.  T w o classes of models have been  proposed.  In 
syntax-first models, the initial analysis of an utterance  is 
based  on  syntactic principles alone.  The  pragmatic  and 
contextual consistency of the resulting structure  is  evaluated 
in  a  second processing stage. Examples for this type  of 
model are the garden-path model (Frazier  &  Rayner,  1982) 
and the model based on lexical-functional grammar (Bresnan 
& Kaplan,  1982).  In  contrast, interactive models (e.g., 
Marslen-Wilson  &  Tyler, 1980; Taraban  &  McClelland, 
1990;  Altmann  &  Steedman, 1988) assume that information 
from  all  knowledge sources  is  brought to bear as soon as it 
becomes available. Consequently, syntax-first models 
predict that processing differences caused  by  embedding  a 
sentence  in a  felicitous context cannot  be  observed 
immediately, while interactive models predict contextual 

override of syntactic preferences even in the early stages  of 
processing. 

Psycholinguistic experiments have  not yet  provided 
empirical data which clearly distinguish between these 
theoretical  approaches.  The few studies explicitly addressing 
context effects did not yield converging results (see FerstI, 
1993,  for an extensive  review).  S o m e experiments provided 
support for syntax-first models (e.g., Ferreira  &  Clifton, 
1986;  Britt, Perfetti, Garrod  &  Rayner, 1992, Exp.  3; 
Mitchell,  Coriey  &  G a m h a m , 1992; Rayner, Garrod  & 
Perfetti,  1992).  Other experiments provided support  for 
interactive models  (e.g.,  Crain  &  Steedman,  1985;  Altmann 
& Steedman, 1988; Trueswell  &  Tanenhaus, 1991; Britt et 
al.,  1992;  Exp 1,2). 

T w o explanations for this apparent discrepancy can  be 
identified.  First,  it  has been proposed  that  the results depend 
on the on-line measure used  in  the study (Rayner et al., 
1990).  Eye-movement monitoring usually yields effects  of 
context only in  regressions,  but not in the first-pass reading 
times  (an  exception  is  Britt  et  al.,  1992).  Data from 
subject-paced reading tasks,  in  contrast, often provides 
support for immediate use of context (but see Mitchell  et 
al., 1992).  Further studies  are  needed which explicitly 
evaluate task-specific strategies using identical materials in 
different  paradigms. 

The second factor which has been extensively discussed 
concerns the  materials,  in particular the context paragraphs. 
On-line context effects can only be observed  if  the intended 
bias  is  effective.  Empirically, the bias can be confirmed by 
global comprehension measures, such  as  paraphrasing,  or 
rating  tasks.  Several properties of texts have been proposed 
to have  an  impact  on  parsing decisions,  for  instance, 
discourse focus (Rayner et  al.,  1992) and tense information 
(Trueswell  &  Tanenhaus,  1990).  The most general proposal 
is  the principle of parsimony (Altmann  &  Steedman,  1988), 
stating  that  an interpretation  is  preferred which requires only 
the addition of  a  m in imum number of unreferenced entities 
into the discourse model (or situation model, vanDijk  & 
Kintsch,  1983).  However ,  for a  given  set of  context 
paragraphs,  it is not easy to evaluate if they  pwssess  these 
properties,  and,  more importantly,  if  they differ only on this 
dimension.  For  example, following their principle  of 
referential support, Altmann  and  Steedman (1988) wrote 
context paragraphs in which discourse focus  and  syntactic 
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interpretatio n wer e confounde d (Clifto n &  Ferreira ,  1989) . 
Explici t  prediction s abou t  th e circumstance s i n whic h 
contex t  effect s ar c expecte d ar c onl y vali d i f  the y ar c base d 
on a  carefu l  analysi s o f  th e materials .  However ,  thi s 
analysi s requires  th e descriptio n o f  ho w a  give n contex t 
paragrap h i s understoo d an d remembered ,  tha t  is ,  a 
descriptio n o f  ho w peopl e understan d tex t 

The stud y o f  contex t  effect s i n parsin g ca n therefor e no t  b e 
successfu l  withou t  a  genera l  theor y o f  tex t  comprehension . 
Thi s theor y mus t  allo w representation s o f  tex t  o n differen t 
levels ,  s o tha t  i t  ca n accoun t  fo r  th e interaction s betwee n 
situationa l  an d syntacti c factors .  Example s fo r  thi s typ e o f 
model  includ e th e Cooperativ e Languag e Processo r  (Perfetti , 
1990) ,  N L - S O A R (Lehman ,  U w i s ,  &  Newell ,  1991) ,  an d 
C C - R E A D ER (Jus t  &  Carpenter ,  1992) . 

The goa l  o f  th e remainde r  o f  thi s pape r  i s t o introduc e th e 
construction-integratio n mode l  o f  discours e comprehensio n 
(Kintsch ,  1988 )  a s a  theor y o f  huma n sentenc e processing . 
I n a  wid e variet y o f  applications ,  thi s mode l  ha s bee n show n 
t o b e psychologicall y vali d (e.g. ,  Kintsch ,  Welsch , 
Schmalhofer ,  &  Zimny ,  1990) .  Fo r  instance ,  contex t 
effect s i n th e disambiguatio n o f  homonym s an d situationa l 
effect s o n sentenc e verificatio n hav e bee n explained . 
Moreover ,  th e mechanism s o f  th e mode l  ar e sufficientl y 
specifie d t o enabl e simulatin g effect s o f  syntacti c ambiguity , 
whil e th e knowledg e representation  i s flexibl e enoug h t o b e 
usefu l  i n a  multitud e o f  contexts . 

Kintsc h (1988 )  ha s applie d th e construction-integratio n 
model  t o simulat e th e parsin g o f  a n isolate d reduce d 
complemen t  sentence .  However ,  th e strengt h o f  th e mode l 
i s tha t  i t  provide s a  natura l  an d widel y usefu l  mechanis m fo r 
integratin g pragmati c an d contextua l  informatio n wit h th e 
tex t  input .  Psycholinguisti c dat a o n ho w thes e factor s 
influenc e sentenc e processin g hav e onl y recentl y becom e 
available .  Moreover ,  th e mode l  i s a n ah-ead y existing , 
detaile d implementatio n o f  a  weakl y interactiv e theory ,  a n 
architectur e whic h ha s bee n postulate d withi n th e domai n o f 
sentenc e processin g (Altman n &  Steedman ,  1988) .  Thus ,  i t 
i s  worthwhil e t o conside r  h o w th e mode l  account s fo r 
contex t  effect s i n sentenc e processing . 

The Construction-Integration Model of 
D i s c o u r s e C o m p r e h e n s i o n 

Th e C I  mode l  i s a  hybri d mode l  whic h combine s a 
symbolic ,  loca l  representatio n o f  th e textua l  inpu t  wit h a 
connectionis t  constraint-satisfactio n process .  Knowledg e i s 
assume d t o b e represente d a s a n associativ e network .  Th e 
tex t  i s processe d i n cycle s correspondin g t o words ,  phrases , 
clauses ,  o r  sentences .  I n th e first  stag e o f  eac h 
comprehensio n cycle ,  a  networ k i s constructe d whos e node s 
encod e th e inpu t  i n propositiona l  form .  I f  tw o proposition s 
shar e a n argiiment ,  the y ar e connecte d b y a  positiv e link .  I n 
addition ,  th e mos t  highl y activate d node s fro m th e previou s 
processin g cycl e ar e carrie d ove r  t o th e curren t  one .  T o eac h 
proposition ,  associativ e elaboration s ar e retrieved  fro m 
memory.  Th e mos t  importan t  featur e o f  thi s constructio n 
proces s i s tha t  th e linguisti c rule s guidin g i t  ar e assume d t o 
be "slopp y an d general "  (Kintsch .  1988) ,  tha t  is ,  th e 
networ k contain s node s whic h migh t  tur n ou t  t o b e 
inappropriat e i n th e give n context .  I n particular . 

proposition s encodin g alternativ e syntacti c interpretation s 
ar e assume d t o b e activate d i n parallel .  Mutuall y 
inconsisten t  node s ar e connecte d b y inhibitor y links . 

The secon d stage ,  th e integratio n phase ,  consist s o f  a 
spreadin g activatio n process .  I n thi s phase ,  non-syntacti c 
knowledg e (carried-ove r  contex t  proposition s an d 
elaborations )  influence s th e flow  o f  activatio n i n th e 
network .  Afte r  th e networ k ha s relaxe d int o a  stabl e state , 
contex t  inappropriat e node s ar e deactivated ,  whil e centra l 
node s remai n highl y activated .  Th e final  activatio n patter n 
i s assume d t o b e a  representatio n o f  readers '  tex t  memory . 

To summarize ,  th e C I  mode l  i s paralle l  an d weakl y 
interactive .  Non-syntacti c informatio n i s use d t o selec t  th e 
context-appropriat e interpretatio n o f  a n utterance ,  bu t  no t  t o 
propos e a  syntacti c interpretatio n (a s ca n b e th e cas e i n 
strongl y interactiv e models) .  Wherea s a  representatio n o f 
th e linguisti c knowledg e i s no t  par t  o f  th e presen t  theory , 
th e mode l  specifie s i n detai l  th e processe s whic h mak e us e 
of  contextua l  constraint s an d pragmati c information .  I n th e 
followin g section ,  I  presen t  a  serie s o f  simulation s which 
demonstrat e th e usabilit y  o f  th e mode l  i n th e domai n o f 
syntacti c ambiguit y resolution. 

1. Example: Garden-Path Sentence 

To illustrat e h o w th e C I  mode l  ca n accoun t  fo r  syntacti c 
phenomena ,  conside r  first  th e classi c garden-pat h sentenc e 
(1 )  Th e hors e race d pas t  th e bar n fell .  Th e disambiguatio n 
of  thi s locall y ambiguou s sentenc e i s accomplishe d usin g 
syntacti c knowledg e only .  Th e correc t  interpretatio n a s a n 
embedded reduce d relativ e claus e i s represente d i n 
propositiona l  forma t  usin g th e thre e proposition s (SI ) 
racelsomebod y Morse] ,  (S2 )  location[S l  j)ast_barn ]  an d (S3 ) 
fall[horse] .  Th e incorrec t  readin g o f  race d a s th e activ e mai n 
ver b o f  th e sentenc e i s represente d usin g th e proposition s 
(PI )  race]horse] ,  (P2 )  locationlP I  .pas t  barn] ,  an d (P3 ) 

fall?? ? 
I n th e constructio n phase ,  bot h o f  thes e interpretation s ar e 

activate d i n parallel ,  an d concep t  node s ar e added .  T o 
simplif y th e example ,  elaboration s ar e no t  considered .  Th e 
resulting  networ k i s displaye d i n Figur e 1 ^  Th e positiv e 
connection s ar e establishe d accordin g t o argumen t  overlap , 
and competin g proposition s fro m th e tw o alternativ e 
interpretation s ar e connecte d b y inhibitor y links^ .  I n 
addition ,  th e ungrammaticalit y o f  nod e P 3 i s indicate d b y 
inhibitor y link s t o th e previousl y establishe d node s P I  an d 
P2.  Afte r  th e integratio n i s completed ,  th e thre e node s 
representin g th e incorrec t  activ e readin g ar e deactivated , 
whil e th e proposition s representing  th e embedde d relativ e 
claus e reading  remain  higtU y activated . 

The ofte n reporte d erro r  o f  interpretin g th e sentenc e a s 
"Th e hors e race d pas t  th e b a m an d fell "  i s accounte d fo r  b y 
assumin g tha t  th e pas t  participl e readin g o f  race d i s no t 
availabl e whe n th e las t  wor d i s read .  T o simulat e this ,  th e 
node s P I  an d P 2 ca n b e deleted .  Afte r  th e integration ,  bot h 
proposition s racelhorse ]  andfalllhorse ]  remai n activated . 

^Th e simulation s wer e carrie d ou t  usin g th e C I  progra m 
(Mros s &  Roberts .  1992) . 
^Unles s state d otherwise ,  th e lin k strength s use d ar e + 1 an d 
-1 ,  an d th e self-activatio n +1 . 
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whil e th e question-node/a//?? ? lose s it s activation .  I f  i n 
additio n th e propositio n fall[horse J i s delete d (a s ca n b e 
assumed fo r  readers  w h o ar e awar e o f  it s  ungrammaticality) , 
th e resulting  representatio n correspond s t o th e activ e reading 

of  raced ;  i.e. ,  t o th e representation  o f  a  reader  w h o faile d t o 
recover  from  th e garde n path . 

hors « 0.823 6 (VI ) 
b*r n 0.256 7 (V2 ) 
r«celhors» J 0.000 0 (PI ) 
locjtJonlP l  j)wU>«rn ]  0.000 0 (P2 ) 
race[someone>ors* ]  1.000 0 (Si ) 
locationlS I  ̂ ast-barn ]  0.567 7 (S2 ) 
falUhorst ]  0.823 6 (S3 ) 
fall?? ? 0.000 0 (P3 ) Cni»non:0.001 0 

D»1ia :  0.000 3 
Iterations :  8 

location !  P 1 ,pa3t_bern ] 

fall?? ? 

race!horse ] 

hors e 

L 
racelsomeone.horse ] bar n 

falUhorje l 
1ocation[ S 1,past-barn ] 

Figur e 1 .  Th e networ k constructe d t o proces s th e sentenc e Th e hors e race d pas t  th e bar n 
fell .  Fina l  activatio n values ,  afte r  th e integratio n phase ,  ar e displaye d o n th e lef t 
Positiv e link s ar e show n a s soli d lines ,  negativ e link s a s broke n lines . 

2.  E x a m p l e :  Sentenc e Contex t  a n d Pragmat i c 
K n o w l e d g e 

The secon d exampl e concern s th e us e o f  sentenc e contex t  t o 
arriv e a t  a  conceptuall y consisten t  grammatica l 
interpretation .  Taraba n an d McClellan d (1988 )  compare d 
sentence s suc h a s (2 )  Th e janito r  cleane d th e roo m wit h th e 
broom ,  an d (3 )  Th e janito r  cleane d th e roo m wit h th e 
windows .  I n th e first  case ,  th e correc t  interpretatio n i s t o 
attac h th e prepositiona l  phras e t o th e ver b t o indicat e th e 
instrumen t  o f  cleaning .  I n th e secon d case ,  th e attachmen t 
of  th e phras e t o th e nou n roo m a s a  modifie r  i s  appropriate . 
Again ,  th e alternativ e interpretation s ar e represente d usin g 
differen t  prepositiona l  representations .  Th e instrumen t 
readin g correspond s t o th e formatio n o f  th e propositio n 
containin g thre e argument s (PI )  clean[janitor,room,broom] . 
The nou n modificatio n i s represente d b y th e tw o 
proposition s (SI )  clean[janitor,room J an d ( S 2 ) 
withlroom.windows] . 

Sinc e i n thi s exampl e th e meanin g o f  th e las t  nou n i s 
crucial ,  elaboration s fro m genera l  worl d knowledg e ar e 
include d i n th e simulation .  Association s o f  strengt h O. S 
betwee n th e concept s cleanin g an d broom ,  an d betwee n th e 
concept s roo m an d windows ,  ar e assumed .  Th e resultin g 
networ k fo r  sentenc e (2 )  i s show n i n Figur e 2 .  Th e 
competin g proposition s ar e agai n connecte d b y inhibitor y 
links ,  an d th e positiv e connection s ar e define d b y argumen t 
overlap .  I n addition ,  th e sel f  activatio n o f  th e nod e PI .  an d 
th e negativ e connectio n strengt h t o SI .  ar e increase d t o 
indicat e th e lexica l  preferenc e fo r  th e ver b attachmen t 

Afte r  initia l  activatio n o f  th e tex t  propositions ,  th e 
spreadin g activatio n proces s deactivate s th e inappropriat e 
nou n attachmen t  reading .  I n contrast ,  integratio n o f  th e 
analogousl y define d networ k representing  sentenc e (3 )  lead s 
t o deactivatio n o f  th e ver b attachmen t  proposition . 

The network s diffe r  onl y wit h respec t  t o ho w th e concept s 
broo m an d window s ar e connecte d t o th e tex t  propositions . 

VI  c O 0.354 2 janito r 
V2 c O 0.366 4 roo m 
V3 c O 0.549 7 broo m 
El  c O 0.065 3 window s 
E2 c O 0.549 7 cleanin g 

window s . < ^ 

PI 
SI 

cO 1.000 0 clea n 
cO 0.000 0 clea n 

janitor^oo m broom ] 
janito r  ̂ oom ] 

\  c1ean[jan1tor,room,broom ] 

S2 c O 0.000 0 wit h [room,broom ] 

cle8n[jan1tor,room l 
w1th[room,broom ] 

j'"̂ '̂"'cleamn g 

broo m 

Figur e 2 .  Th e networ k constructe d t o proces s th e sentenc e Th e janito r  cleane d th e roo m 
wit h th e broom .  Fina l  activatio n value s afte r  th e integratio n phas e ar e show n o n th e left . 
Positiv e link s ar e indicate d b y soli d lines ,  negativ e link s b y broke n lines . 

291 



Thus ,  th e simulatio n find s th e correc t  instrumen t 
interpretatio n fo r  sentenc e (2 )  withou t  explici t  representatio n 
of  th e verbs '  themati c role s o r  selectio n restrictions .  Usin g 
onl y unlabele d wor d associations ,  th e constraint s i n th e 
networ k ar e sufficien t  t o disambiguat e th e syntacti c 
structure . 

3. Example: Discourse Context 

The fma l  exampl e demonstrate s ho w prio r  discours e contex t 
influence s th e models '  selectio n o f  th e correc t  syntacti c 
interpretation .  Accordin g t o th e principl e o f  referentia l 
suppor t  (Altman n &  Steedman ,  1988) ,  th e unpreferre d nou n 
attachmen t  i n sentenc e (3 )  Th e janito r  cleane d th e roo m wit h 
th e window s shoul d b e easie r  t o proces s i f  i t  i s  precede d b y 
th e contex t  sentenc e (4 )  Ther e wa s a  roo m wit h plants ,  an d a 
roo m wit h windows ,  tha n i f  i t  i s  precede d b y (5 )  Ther e wa s a 
loung e wit h plants ,  an d a  roo m wit h windows .  I n th e first 
case ,  i n whic h tw o room s ar e introduce d int o th e discourse , 
establishin g a  uniqu e referen t  t o th e nou n roo m i n th e targe t 
sentenc e require s a  nou n attachment ,  an d render s th e 
instrumen t  readin g infelicitous .  I n th e secon d case ,  wit h 
onl y on e roo m mentioned ,  th e nou n modificatio n i s 
redundan t  A s fo r  processin g th e sentenc e i n isolation ,  a 
ver b attachmen t  i s preferre d an d processin g difficultie s 
shoul d arise . 

T o simulat e thi s effect ,  th e contex t  sentence s wer e 
integrate d firs t  Th e mos t  highl y activate d proposition s 
wer e the n carrie d ove r  int o th e networ k constructe d fo r  th e 
targe t  sentence .  I n thi s simpl e example ,  th e proposition s 

carrie d ove r  from  sentenc e (4 )  ar e (CI )  withlrooml,plants] , 
and (C2 )  with[room2,window s J . 

Therefore ,  includin g contex t  sentenc e (4 )  i n th e networ k 
representing  th e targe t  sentenc e involve s addin g propositio n 
(CI )  an d linkin g i t  t o th e othe r  node s accordin g t o argumen t 
overlap .  Similarly ,  contex t  sentenc e (5 )  add s th e 
propositio n (C3 )  with[lounge,plants ]  t o th e network .  I n 
bot h cases ,  th e fina l  activatio n value s afte r  integratio n o f 
sentenc e (3 )  indicat e equall y successfu l  final  disambiguation . 
However ,  a n analysi s o f  th e tim e cours e yield s contex t 
dependen t  differences .  Th e activatio n value s o f  th e 
competin g proposition s S I  an d P I  acros s th e integratio n 
phas e ar e displaye d i n Figur e 3 . 

I n th e contex t  i n whic h onl y on e roo m wa s mentioned , 
th e incorrec t  propositio n ha s a  slightl y highe r  activatio n 
leve l  tha n th e correc t  on e fo r  th e first  hd f  o f  th e integratio n 
phase .  It s deactivatio n become s apparen t  onl y afte r  1 4 
cycle s an d i s complete d afte r  2 7 cycles .  O n th e othe r  hand , 
i n th e contex t  i n whic h tw o room s wer e introduced ,  th e 
deactivatio n o f  th e inconsisten t  propositio n i s apparen t  earl y 
i n th e integratio n phase ,  a t  cycl e 6 ,  an d i s complete d afte r  2 0 
iterations . 

The construction-integratio n theor y doe s no t  clai m tha t 
th e numbe r  o f  cycle s i n th e integratio n phas e ca n b e directl y 
translate d int o processin g times .  However ,  th e qualitativ e 
difference s sugges t  tha t  selectio n o f  on e o f  th e alternative s 
ove r  th e othe r  i s influence d b y th e precedin g context .  Thi s 
observatio n i s consisten t  wit h th e prediction s o f  th e 
principl e o f  referential  suiqx)rt . 

o 
0.4 -

1 room/instrumen t 

1 room/nou n 
2 room/instrumen t 
2 room/nou n 

0 2  4  6  8 
I  •  I 

10 1 2 1 4 1 6 1 8 2 0 2 2 2 4 2 6 
integratio n cycl e 

Figur e 3 .  Th e tim e cours e o f  activatio n fo r  th e tw o proposition s clean[janitor,room ]  (labele d 
"noun' O an d cleanljanitor,room,windows ]  (labele d "instrument" )  a s a  fimctio n o f  contex t 

4.  E x a m p l e :  Discours e Contex t 

The previou s exampl e demonstrate d ho w th e principl e o f 
referentia l  suppor t  ca n b e accounte d fo r  withi n th e C I 
framework.  A s note d above ,  though ,  ther e ar e empirica l 
result s whic h sugges t  that ,  unde r  certai n circumstances , 
discours e contex t  doe s no t  influenc e initia l  parsin g 
decisions .  Fo r  instance ,  Ferreir a an d Clifto n (1986 )  di d no t 
fin d faste r  readin g time s fcH *  nou n attachmen t  sentence s whe n 
the y wer e precede d b y a  felicitou s contex t  Althoug h th e 

context s wer e constructe d usin g th e principl e o f  referential 
suppor t  ther e wa s a n importan t  differenc e t o th e Altman n 
and Steedma n (1988 )  materials .  Th e referential  informatio n 
was no t  i n th e discours e focus ,  an d i t  wa s no t  mentione d 
immediatel y befor e th e targe t  sentence .  I n term s o f  th e C I 
model ,  th e propositio n modifyin g th e objec t  nou n i s no t 
carrie d ove r  from  th e previou s comprehensio n cycle ,  an d ca n 
thu s no t  facilitat e th e selectio n proces s immediately . 

292 



Rayner  e t  al .  (1992 )  use d context s i n whic h th e referentia l 
informatio n eithe r  wa s i n th e discours e focus ,  i.e. ,  wa s 
mentione d i n th e sentenc e precedin g th e prepositiona l 
phrase ,  ot  i n whic h i t  wa s not .  i.e. ,  i n whic h th e referentia l 
informatio n wa s separate d fro m th e targe t  b y on e intervenin g 
sentence .  Fo r  th e prepositiona l  phrase ,  difference s wer e onl y 
foun d fo r  th e tot d readin g times ,  bu t  no t  fo r  th e flrst  pas s 
readin g times .  Assumin g a  smal l  buffe r  siz e i n th e C I 
model ,  th e propositio n representin g th e referentia l 
informatio n i s no t  directl y carrie d ove r  int o th e targe t 
sentenc e network .  Thus ,  th e effect s illustrate d i n Exampl e 
3 canno t  b e expecte d fo r  thes e materials .  I f  w e furthe r 
assume tha t  th e initia l  comprehensio n cycl e i s reflecte d i n 
firs t  pas s readin g times ,  the n th e model' s prediction s ar e 
consisten t  wit h th e empirica l  findings ,  lii e functio n o f 
rereading ,  o r  backtracking ,  o n th e othe r  hand ,  i s a t  presen t 
not  implemente d i n th e model .  However ,  i t  seem s saf e t o 
assume tha t  rereadin g initiate s a  secon d comprehensio n 
cycle ,  usin g th e sam e textua l  input .  I f  thi s re-constructio n 
i s base d o n th e previousl y constructe d network ,  additiona l 
informatio n ca n b e gaine d b y retrievin g mor e elaboration s 
fro m long-ter m memory ,  includin g proposition s 
representin g prio r  discours e information .  I n Rayne r  e t  al.' s 
focu s condition ,  th e crucia l  referentia l  propositio n i s mor e 
easil y accessibl e (throug h mor e an d stronge r  ccHinection s t o 
th e targe t  sentence) ,  an d thu s i t  i s mor e likel y t o b e adde d t o 
th e comprehensio n ne L 

Thi s account ,  o f  course ,  i s stil l  speculative .  However ,  i t 
serve s t o sho w ho w th e C I  mode l  ca n b e use d t o analyz e th e 
interaction s betwee n syntacti c an d contextua l  information . 
I n particular ,  i t  ca n b e use d a s a  too l  t o determin e whic h 
typ e o f  contex t  informatio n i s likel y t o influenc e parsin g 
processes .  Furthe r  empirica l  researc h ha s t o b e carrie d ou t  t o 
see whethe r  th e mode l  ca n b e use d t o mak e specifi c 
prediction s whic h g o beyon d recenc y o r  accessibilit y 
arguments . 

Conclusions 

The result s presente d her e establis h th e construction -
integratio n mode l  o f  discours e comprehensio n a s a  candidat e 
fo r  a  viabl e theor y o f  sentenc e processing .  Th e weakl y 
interactiv e architectur e wa s use d t o mode l  garden-pat h 
effects ,  a s wel l  a s t o illustrat e effect s o f  pragmati c 
knowledg e an d discours e contex t 

T wo extension s o f  th e mode l  see m warranted .  First ,  th e 
parse r  whic h construct s proposition s an d establishe s thei r 
connection s i s no t  ye t  par t  o f  th e model .  Fo r  a  ful l 
descriptio n o f  ho w syntacti c knowledg e aid s comprehension , 
a specificatio n o f  th e mechanism s use d i n th e constructio n 
phas e woul d b e desirable .  I n particular ,  i t  i s necessar y t o 
assume tha t  th e subcategorizatio n structur e o f  lexica l  item s 
i s par t  o f  th e linguisti c representatio n (cf .  Jurafsky ,  1992) . 

Second ,  th e tim e cours e o f  comprehensio n ha s no t  ye t 
been take n int o account .  I n al l  o f  th e presente d examples , 
th e disambiguatin g informatio n wa s presente d a t  th e 
sentenc e boundary ,  an d th e simulation s wer e carrie d ou t 
under  th e simplifyin g assumptio n tha t  th e entir e sentenc e i s 
integrate d a t  once .  T o b e abl e t o describ e on-lin e effects , 
processin g cost s associate d wit h constructin g th e 
prepositiona l  network s hav e t o b e quantified .  A s show n i n 

th e las t  example ,  th e functio n o f  readin g strategie s suc h a s 
backtrackin g hav e t o b e fomialize d i n th e model .  Moreover , 
a mor e detaile d descriptio n o f  th e interpla y betwee n th e 
constructio n an d integratio n phase s i s needed ,  an d th e 
location s a t  whic h a t  leas t  partia l  integratio n take s plac e 
hav e t o b e identifie d (e.g. ,  phras e boundaries) .  Simulation s 
ar e currentl y bein g carrie d ou t  usin g severa l  processin g 
cycle s pe r  sentence ,  i n orde r  t o explor e thi s issue . 

Despit e thes e limitations ,  th e construction-integratio n 
model  provide s a  promisin g approac h i n sentenc e processin g 
research .  Althoug h ther e i s a  multitud e o f  parsin g models , 
many o f  the m ar e mainl y concerne d wit h th e processin g o f 
singl e sentence s (e.g. ,  Marcus ,  1980 ;  M c R o y &  Hirst , 
1990) .  Othe r  researcher s recogniz e th e necessit y  t o tak e th e 
discours e contex t  int o account ,  bu t  hav e no t  include d 
specifi c  mechanism s i n thei r  model s (e.g. .  Jurafsky .  1992 ; 
Johnson-Laird ,  1983) .  Thus ,  eve n th e abilit y  t o accoun t  fo r 
globa l  contex t  effect s withi n a  psychologicall y well-founde d 
theor y i s invaluable .  Moreover ,  th e demonstratio n o f  th e 
genera l  applicabilit y  o f  th e construction-integratio n mode l  i n 
th e domai n o f  syntacti c ambiguit y resolutio n ha s extende d 
th e generalit y o f  th e theory . 
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