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Learnin g t o C o m p r e h e n d C o m p l e x Sentence s 

Jon M .  Finchani(finchain@cn[iu.edu ) 
James L .  McClellan d Olin@cnbc.cmu.edu ) 

Departmen t  o f  Psychology ,  Carnegi e Mello n Universit y an d th e 
Cente r  fo r  th e Neura l  Basi s o f  Cognitio n 

115 Mello n Institute ,  440 0 Fift h Ave. ,  Pittsburgh ,  P A 1521 3 U S A 

St .  Joh n an d McClellan d (1990 )  presente d a  paralle l 
distribute d processin g mode l  o f  sentenc e comprehension . 
Thei r  Sentenc e Gestal t  (SG )  mode l  successfull y use d 
syntacti c an d semanti c constraint s t o perfor m themati c rol e 
assignment ,  interpre t  ambiguou s words ,  instantiat e vagu e 
terms ,  an d infe r  unspecifie d roles .  I n thi s model ,  sentence s 
were presente d sequentially ,  an d th e networ k wa s traine d t o 
answer  querie s abou t  th e sentences .  A  limitatio n o f  thi s 
model ,  however ,  wa s tha t  th e quer y representatio n wa s 
oversimplified .  I t  treate d th e meanin g o f  th e sentenc e a s a 
set  o f  role-fille r  pairs .  Eac h quer y wa s a  rol e o r  a  filler, 
whic h th e networ k wa s traine d t o complet e wit h th e missin g 
elemen t  o f  th e pair .  Thi s obviousl y deviate s fro m natura l 
experience ,  an d exclude s th e possibilit y  o f  processin g mor e 
comple x sentences .  I n particular ,  ther e wa s n o mechanis m 
fo r  representin g th e structura l  relationship s amon g 
constituent s tha t  occu r  withi n a  comple x sentence . 

We ai m t o develo p a  mode l  tha t  eliminate s th e role-fille r 
pairs ,  relyin g onl y o n th e nee d t o proces s input s an d respon d 
to querie s pose d entirel y i n natura l  language ,  wit h th e vie w 
tha t  thi s wil l  lea d t o th e formatio n o f  interna l 
representation s capturin g th e structura l  relation s inheren t  i n 
comple x sentences .  Amon g othe r  things ,  w e wis h t o 
accoun t  fo r  sentenc e complexit y effect s seen ,  fo r  example ,  i n 
th e RSV P paradig m (Miyake ,  Carpente r  an d Just ,  1994) . 
These author s argu e fo r  a  capacit y theor y o f  comprehensio n 
disorder s b y showin g tha t  norma l  subject s ca n b e induce d t o 
exhibi t  th e sam e qualitativ e behavio r  a s aphasi c patient s 
when processin g sentence s o f  differin g complexity .  W e 
wis h t o examin e whethe r  ou r  mode l  ca n accoun t  fo r  th e 
patter n o f  relativ e performanc e a s a  functio n o f  sentenc e 
type ,  withou t  invokin g a  capacit y poo l  distinc t  fro m th e 
syste m embodyin g th e languag e knowledg e neede d fo r 
comprehension . 

I n pursui t  o f  thi s ultimat e goal ,  w e hav e considere d first  a 
preliminar y model ,  replacin g th e role-fille r  pai r 
representatio n o f  St .  Joh n an d McClellan d wit h a  canonica l 
propositio n representatio n simila r  t o tha t  use d b y St .  Joh n 
(1993 )  i n hi s wor k o n comprehensio n o f  script-lik e stories . 
The goa l  wa s t o determin e i f  th e S G architectur e coul d i n 
fac t  lear n t o proces s sentence s wit h embedde d clauses ,  usin g 
th e eleve n sentenc e type s describe d i n Miyake ,  e t  al ,  whic h 
include d severa l  type s containin g embedde d clause s (e.g . 
"Th e ra t  hi t  th e do g tha t  Ucke d th e cow.") .  Fift y trainin g 
sentence s wer e constructe d a t  rando m fo r  eac h sentenc e typ e 

usin g five  animat e nouns ,  five  verbs ,  fou r  dative s (wher e 
applicable) ,  an d th e functio n word s 'the' ,  'to' ,  'and' ,  'that' , 
was' ,  'by '  an d 'it' .  Input s an d output s wer e localist ,  an d th e 
tas k wa s t o reproduc e th e correc t  agent ,  objec t  an d (wher e 
appUcable )  direc t  object ,  i n role-specifi c  slots ,  whe n probe d 
wit h th e correspondin g verb .  W e wer e abl e t o obtai n 
convergenc e durin g trainin g quit e readil y wit h thi s model .  I t 
seems th e adde d complexit y  o f  a  fulle r  synta x produce s littl e 
difficult y fo r  thi s architecture .  Further ,  th e mode l  i s abl e t o 
produc e a  patter n o f  performanc e qualitativel y simila r  t o th e 
R S VP dat a describe d i n Miyake ,  e t  al . 

The nex t  phas e o f  th e researc h wil l  attemp t  t o g o beyon d 
th e us e o f  a  slot-and-fille r  probin g language ,  replacin g thes e 
wit h module s tha t  proces s probe s consistin g o f  wor d 
sequence s (natural-languag e questions )  an d produc e wor d 
sequence s (natura l  languag e declarativ e sentences )  a s 
responses .  Thi s mode l  contain s tw o inpu t  module s tha t 
correspon d t o th e "comprehension "  portio n o f  th e first  mode l 
describe d above ;  on e i s use d fo r  comprehendin g th e targe t 
sentenc e an d th e othe r  i s use d fo r  comprehendin g question s 
pose d abou t  thi s sentence .  Afte r  presentin g th e targe t 
sentenc e sequentially ,  a s i n th e mode l  describe d above ,  t o 
generat e a  representatio n o n it s Sentenc e Gestal t  layer ,  w e 
wil l  presen t  a  wel l  forme d questio n t o th e othe r  input .  (Fo r 
th e sentenc e "Th e ra t  hi t  th e do g tha t  licke d th e cow" ,  a 
questio n migh t  b e "Wha t  di d th e ra t  do?") .  Thi s wil l 
generat e it s own ,  correspondin g S G representation .  Th e 
outpu t  portio n o f  th e networ k wil l  the n us e thes e 
representation s t o produc e th e appropriat e respons e 
sequentiall y  (e.g .  "Hi t  th e dog.") .  S o fa r  w e hav e ha d 
limite d succes s wit h a  varian t  o f  thi s model . 
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