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CONSTRAINT,  CONSTRUAL,  AND COGNITIV E SCIENCE 
Rober t  P .  Abe l  so n 

Yal e Universit y 

Cognitiv e scienc e ha s barel y emerge d a s a 
disciplin e - -  o r  a n interdiscipline ,  o r  whateve r  i t 
i s  - -  an d alread y i t  i s  havin g a n identit y crisis . 

Within us and among us we have many competing 
identities .  Tw o particula r  prototypi c identitie s 
caus e a  ver y seriou s clash ,  an d I  woul d lik e t o 
explicat e thi s conflic t  an d the n explor e som e area s 
i n whic h a  fusio n o f  identitie s seem s possible . 
Conside r  th e two-wor d nam e "cognitiv e science" . 
I t  represent s a  hybridizatio n o f  tw o differen t 
impulses .  On th e on e hand,  w e wan t  t o stud y huma n 
and artificia l  cognition ,  th e structur e o f  menta l 
representatives ,  th e natur e o f  mind .  On th e othe r 
hand,  w e wan t  t o b e scientific ,  b e principled , 
be exact .  Thes e tw o impulse s ar e no t  necessaril y 
incompatible ,  bu t  give n fre e rei n the y ca n develo p 
what  seem s t o b e a  diametri c opposition . 

The study of the knowledge in a mental system 
tend s towar d bot h naturalis m an d phenomenology . 
The min d need s t o represen t  wha t  i s ou t  ther e 
i n th e rea l  world ,  an d i t  need s t o manipulat e i t 
fo r  particula r  purposes .  Bu t  th e worl d i s messy , 
and purpose s ar e manifold .  Model s o f  mind , 
therefore ,  ca n becom e garrulou s an d intractabl e 
as the y becom e mor e an d mor e realistic .  I f  one' s 
emphasi s i s o n scienc e mor e tha n o n cognition , 
however ,  th e canon s o f  har d scienc e dictat e a  strateg y 
of  th e isolatio n o f  idealize d subsystem s whic h ca n 
be modele d wit h elegan t  productiv e formalisms . 
Clarit y an d precisio n ar e highl y prized ,  eve n a t 
th e expens e o f  common sens e realism .  T o caricatur e 
thi s tendenc y wit h a  phras e fro m Joh n Tuke y (1959) , 
th e mott o o f  th e narro w har d scientis t  is ,  "B e 
exactl y wrong ,  rathe r  tha n approximatel y right" . 

The one tendency points inside the mind, to see 
what  migh t  b e there .  Th e othe r  point s outsid e th e 
mind ,  t o som e forma l  syste m whic h ca n b e logicall y 
manipulate d (Kintsc h e t  al. ,  1981) .  Neithe r  cam p 
grant s th e othe r  a  legitimat e clai m o n cognitiv e 
science .  On e sid e says ,  "Wha t  you'r e doin g may see m 
t o b e science ,  bu t  it' s  go t  nothin g t o d o wit h 
cognition. "  Th e othe r  sid e says ,  "Wha t  you'r e 
doin g may see m t o b e abou t  cognition ,  bu t  it' s 
got  nothin g t o d o wit h science. " 

Superficially, it may seem that the trouble 
arise s primaril y becaus e o f  th e two-heade d nam e 
cognitiv e science .  I  wel l  remembe r  th e discussion s 
of  possibl e names ,  eve n thoug h I  neve r  like d 
"cognitiv e science" ,  th e alternative s wer e worse ; 
abomination s lik e "epistology "  o r  "representonomy" . 

But in any case, the conflict goes far deeper 
tha n th e nam e itself .  Indeed ,  th e stylisti c  divisio n 
i s th e sam e polarizatio n tha n arise s i n al l  field s 
of  science ,  a s wel l  a s i n art ,  i n politics ,  i n 
religion ,  i n chil d rearin g - -  an d i n al l  sphere s 
of  huma n endeavor .  Psychologis t  Silva n Tomkin s 
(1965 )  characterize s thi s overridin g conflic t  a s 
tha t  betwee n characterologicall y left-win g an d 
right-win g worl d views .  Th e left-win g personalit y 
find s th e source s o f  valu e an d trut h t o li e withi n 
individuals ,  whos e reaction s t o th e worl d defin e 
what  i s important .  Th e right-win g personalit y 
assert s tha t  al l  huma n behavio r  i s t o b e under -
stoo d an d judge d accordin g t o rule s o r  norm s whic h 
exis t  independen t  o f  huma n reaction .  A  simila r 

distinctio n ha s bee n mad e b y a n unname d bu t  easil y 
guessabl e colleagu e o f  mine ,  wh o claim s tha t  th e 
majo r  clashe s i n huma n affair s ar e betwee n th e "neats " 
and th e "scruffies" .  Th e primar y concer n o f  th e 
nea t  i s tha t  thing s shoul d b e orderl y an d predictabl e 
whil e th e scruff y seek s th e rough-and-tumbl e o f 
lif e a s i t  comes . 

I am exaggerating slightly, but only slightly, 
i n sayin g tha t  th e majo r  disagreement s withi n 
cognitiv e scienc e ar e instantiation s o f  a  ubiquitou s 
divisio n betwee n nea t  right-win g analysi s an d scruff y 
left-win g ideation .  I n trut h ther e ar e som e sign s 
of  a n attemp t  t o fus e o r  t o compromis e thes e tw o 
tendencies .  Indeed ,  on e coul d vie w th e succes s o f 
cognitiv e scienc e a s primaril y dependen t  no t  upo n 
th e cooperatio n o f  linguistics,AI ,  psychology ,  etc. , 
but  rather ,  upo n th e unio n o f  clashin g worl d view s 
abou t  th e fundamenta l  natur e o f  mentation .  Hopefully , 
we ca n b e ope n minde d an d realisti c  abou t  th e 
importan t  content s o f  though t  a t  th e sam e tim e w e 
ar e principled ,  eve n elegant ,  i n ou r  characteriza -
tion s o f  th e form s o f  thought . 

The fusion task is not easy. It is hard to 
neate n u p a  scruff y o r  scruff y u p a  neat .  I t  i s 
difficul t  t o formaliz e aspect s o f  huma n though t 
whic h ar e variable ,  disorderly ,  an d seemingl y 
irrational ,  o r  t o buil d tightl y principle d model s 
of  realisti c languag e processin g i n mess y natura l 
domains .  Writing s abou t  cognitiv e scienc e ar e 
beginnin g t o sho w a  recognitio n o f  th e nee d fo r 
world-vie w unification ,  bu t  th e sign s o f  strai n ar e 
clear .  Conside r  th e followin g passag e fro m a 
recen t  articl e b y Fran k Kei l  (1981 )  i n Pscyhologica l 
Review ,  givin g backgroun d fo r  a  discussio n o f  hi s 
formalisti c analysi s o f  th e concep t  o f  constraint : 

"Constraints will be defined...as formal 
restriction s tha t  limi t  th e clas s o f  logicall y 
possibl e knowledg e structure s tha t  ca n normall y 
be use d i n a  give n cognitiv e domain. "  (p .  198) . 

Now, what is the word "normally" doing in a 
statemen t  abou t  logica l  possibility ? Doe s i t  mea n 
tha t  somethin g whic h i s logicall y impossibl e ca n b e 
use d i f  condition s ar e no t  normal ? Thi s seem s t o 
requir e a  cognitiv e hyperspac e wher e th e impossibl e 
i s possible . 

It is not my intention to disparage an author 
on th e basi s o f  a  singl e statemen t  infelicitousl y 
put .  I  thin k h e wa s genuinel y tryin g t o com e t o 
grip s wit h th e realit y tha t  ther e i s som e boundar y 
somewher e t o th e penetratio n o f  hi s forma l  constrain t 
analysi s int o th e viscissitude s o f  huma n affairs . 
But  I  us e th e exampl e a s symptomati c o f  on e kin d o f 
approac h t o th e cognitiv e scienc e fusio n problem : 
yo u star t  fro m a  neat ,  right-win g poin t  o f  view ,  bu t 
acknowledg e som e limite d rol e fo r  scruffy ,  left-win g 
orientations .  Th e othe r  typ e o f  approac h i s th e 
obviou s mirror :  yo u star t  fro m th e disorderl y left -
win g sid e an d struggl e t o b e neate r  abou t  wha t  yo u 
ar e doing .  I  prefe r  th e latte r  approac h t o th e 
former .  I  wil l  tel l  yo u why ,  an d the n la y ou t  th e 
beginning s o f  suc h a n approach . 

The strategy of trying to move leftward from 
th e righ t  suffer s fro m a  seemingl y permanen t  limita -
tio n o n th e kind s o f  conten t  an d proces s yo u ar e 



willin g t o consider .  I f  wha t  reall y matter s t o yo u 
i s th e forma l  tractabilit y  o f  th e domai n o f  investi -
gation ,  the n you r  step s ar e likel y t o b e smal l  an d timid . 
Recent  histor y i n severa l  socia l  an d behaviora l 
scienc e area s make s thi s quit e clear . 

In cognitive anthropology, there was a great deal 
of  fascinatio n 2 5 year s ag o wit h th e orderlines s 
of  system s fo r  kinshi p terminology .  Ki n term s i n 
differen t  societie s wer e foun d t o b e precisel y de -
scribabl e b y concatenation s o f  th e value s o n a  handfu l 
of  well-specifie d component s suc h a s se x an d genera -
tion .  Forma l  mini-model s capture d thes e regularitie s 
elegantly .  Originall y i t  wa s though t  tha t  thi s 
kin d o f  componentia l  semantic s hel d grea t  promis e fo r 
th e analysi s o f  cultur e an d languag e i n general ,  bu t 
graduall y i t  wa s realize d tha t  outsid e o f  kinshi p 
term s an d pronou n systems ,  preciou s littl e els e i n 
th e languag e o f  an y societ y wa s ordere d s o neatly . 
Fait h i n tigh t  componentia l  analysi s ha s largel y bee n 
abandoned . 

Rational decision theory has until recently had 
a tigh t  hol d o n th e view s o f  economist s an d som e 
psychologist s o f  th e wa y peopl e made decisions . 
The typica l  rationa l  decisio n mode l  specifie s a  se t 
of  uncertai n outcomes ,  wit h eac h o f  whic h i s asso -
ciate d a  probabilit y  an d a  utility .  Choice s amon g 
ensemble s o t  outcome s ar e the n sai d t o b e predictabl e 
on th e basi s o f  a  stric t  compositio n rul e o n th e 
probabilitie s an d utilities .  Th e onl y troubl e is , 
th e behavio r  o f  huma n subject s overwhelmingl y 
disobey s th e prediction s o f  th e models ,  n o matte r 
how har d th e axiom s try .  Ther e hav e bee n numerou s 
attempt s t o rescu e th e genera l  framework ,  includin g 
th e cleve r  strateg y o f  trainin g subject s t o obe y 
th e rationa l  mode l  followin g initia l  demonstration s 
of  deviatio n fro m it .  I  woul d recommen d thi s devic e 
als o t o peopl e promotin g competenc e model s o f  synta x 
i n th e fac e o f  incompeten t  performers ,  excep t  tha t 
I  canno t  a s a  psychologis t  brin g mysel f  t o believ e 
tha t  i t  tell s  u s anythin g abou t  huma n psychology . 
I n an y case ,  ther e ar e som e many violation s o f  rationa l 
decisio n theor y tha t  i t  i s  a  clea r  failur e a s a 
descriptiv e o r  explanator y psychologica l  model . 
Onl y a n approac h tha t  deal s directl y wit h observe d 
decisio n phenomen a (fo r  example ,  th e wor k o f  Tversk y 
and Kahnema n (1980) )  ha s a  chanc e o f  success .  (Fo r 
fulle r  review s o f  thi s field ,  se e Einhor n an d Hogart h 
(1981) ,  Marc h (1978) ,  an d Abelso n &  Lev i  (Not e 1)) . 

Other examples of excessive faith in the unaided 
power  o f  formalism s t o subdu e th e beas t  o f  psycho -
logica l  explanatio n coul d b e adduce d fro m withi n 
experimenta l  psycholog y itself .  A  goo d cas e fro m 
some year s bac k i s provide d b y stochasti c learnin g 
model s (Bus h &  Mosteller ,  1955) ,  whic h wer e extremel y 
ric h a s mathematica l  objects,bu t  turne d ou t  t o hav e 
applicabilit y  t o a  ver y smal l  rang e o f  problems , 
indeed .  Model s lik e thi s wer e par t  o f  th e "botto m 
up"  traditio n o f  doin g scienc e withi n experimenta l 
psychology ,  th e belie f  tha t  b y startin g wit h ver y 
tightl y controlled ,  limited ,  an d isolate d laborator y 
phenomena,  on e coul d graduall y explicat e th e operatio n 
of  th e whol e organism .  Thi s traditio n i s o f  cours e 
stil l  strongl y honore d b y many experimenta l  pscyholo -
gists ,  bu t  I  thin k tha t  thos e psychologist s intereste d 
i n cognitiv e scienc e hav e largel y departe d fro m tha t 
tradition ,  a t  leas t  i n it s mos t  extrem e form .  I n 
th e servic e o f  studyin g mor e importan t  an d mor e genera l 
phenomena tha n thos e fallin g withi n th e forma l 

boundarie s o f  mini-models ,  cognitiv e scienc e 
psychologist s hav e bee n willin g t o us e messie r  stimulu s 
material s an d a t  leas t  contemplat e non-laborator y 
methodologies .  Th e wa y i s no t  easy ,  an d ther e i s 
much anguishing .  That ,  I  claim ,  i s th e pric e o f 
tryin g t o mov e leftwar d fro m a  right-win g startin g 
point . 

Linguists, by and large, are farther away from a 
cognitiv e scienc e fusio n tha n ar e cognitiv e psycholo -
gists .  Th e belie f  tha t  forma l  semanti c analysi s wil l 
prov e centra l  t o th e stud y o f  human cognitio n suffer s 
fro m th e touchin g self-delusio n tha t  wha t  i s elegan t 
must  perforc e b e tru e an d general .  Intens e stud y 
of  quantificatio n an d trut h condition s becaus e the y 
provid e a  convenien t  intersectio n o f  logi c an d 
languag e wil l  no t  prov e an y mor e generall y informativ e 
about  th e hug e rang e o f  potentia l  use s o f  languag e 
tha n th e anthropologica l  analysi s o f  kinshi p term s 
tol d u s abou t  cultur e an d language .  On to p o f 
that ,  ther e i s th e highl y restrictiv e traditio n o f 
definin g th e use r  o f  languag e a s a  redundan t  i f  no t 
defectiv e transduce r  o f  th e informatio n t o b e foun d 
i n th e linguisti c corpu s itself .  Ther e i s n o roo m 
i n thi s traditio n fo r  th e huma n a s invento r  an d change r 
and socia l  transmitte r  o f  linguisti c forms ,  an d o f 
content s t o whic h thos e form s refer .  T o tr y t o under -
stan d cognitio n b y a  forma l  analysi s o f  languag e 
seems t o me lik e tryin g t o understan d basebal l  b y 
an analysi s o f  th e physic s o f  wha t  happen s whe n a n 
idealize d ba t  strike s a n idealize d baseball .  One 
migh t  lear n a  lo t  abou t  possibl e trajectorie s o f 
th e ball ,  bu t  ther e i s n o wa y i n th e worl d on e coul d 
eve r  understan d wha t  i s mean t  b y a  doubl e pla y o r  a 
ru n o r  a n inning ,  muc h les s th e concep t  o f  winnin g 
th e Worl d Series .  Thes e ar e huma n rul e system s 
invente d o n to p o f  th e physica l  possibilitie s o f 
th e batte d ball ,  jus t  a s ther e ar e huma n rul e system s 
invente d o n to p o f  th e structura l  possibilitie s 
of  linguisti c forms .  One ca n neve r  infe r  th e rul e 
system s fro m a  stud y o f  th e form s alone . 

Well, not I have stated a strong preference 
agains t  tryin g t o mov e leftwar d fro m th e right . 
What  abou t  th e other ? What  ar e th e difficultie s 
i n startin g fro m th e scruff y sid e an d movin g towar d 
th e neat ? Th e obviou s advantag e i s tha t  on e ha s 
th e optio n o f  lettin g th e proble m are a itself ,  rathe r 
tha n th e availabl e methodology ,  guid e u s abou t  wha t 
i s important .  Th e obstacle ,  o f  course ,  i s tha t  w e 
may no t  kno w ho w t o attac k th e importan t  problems . 
More likely ,  w e may thin k w e kno w ho w t o proceed , 
but  othe r  peopl e may fin d ou r  method s sloppy .  We 
may hav e t o fac e accusation s o f  bein g £ d hoc ,  an d 
scientificall y unprincipled ,  an d othe r  awfu l  things . 

Sometimes we worry about such matters ourselves. 
Ther e i s a  nea t  perso n strugglin g t o ge t  int o ever y 
scruff y perso n (jus t  a s ther e i s a  scruff y perso n 
strugglin g t o ge t  ou t  o f  ever y nea t  person) .  What 
i s require d i s tha t  w e ac t  o n ou r  worries ,  tha t  we 
tr y t o tak e th e criticism s seriousl y an d se e wha t 
can b e don e abou t  them .  Th e mess y intuition s an d 
theories ,  albei t  the y concer n ver y genera l  an d 
importan t  problem s (Go d bles s 'em) ,  nee d t o b e 
articulatue d an d develope d i n a  mor e orderl y way . 

I will take the work of the Yale Artificial 
Intelligenc e Project ,  an d a n particular ,  th e 
programmati c statement s i n th e Schan k an d Abelso n 
(1977 )  boo k a s poin t  o f  departure .  Th e Yal e poin t 



of  vie w i s quintessential1 y scruffy ,  an d ha s bee n 
criticize d accordingly .  N o matte r  tha t  scrip s an d 
plan s an d goal s an d themes e ar e psychologicall y 
reasonable ,  an d tha t  compute r  program s usin g suc h 
concept s ar e operationa l  a t  th e frontie r  o f  realisti c 
processin g o f  natura l  language ,  nevertheless ,  i t  i s 
sai d tha t  th e syste m o f  concept s i s no t  forma l  enough . 

The make a system more formal is to define its 
concept s mor e precisely ,  an d t o hav e the m ente r  int o 
genera l  prediction s an d explanation s accordin g t o a 
se t  o f  principles ,  preferabl e a  smal l  elegan t  set . 
Let  me firs t  addres s th e questio n o f  th e definitio n 
of  concepts .  The  Yal e grou p deal s wit h knowledg e 
structure s suc h a s script s an d plans ,  i t  may see m 
at  firs t  tha t  thes e ar e prett y amorphou s entities . 
What counts ,  say ,  a s a  scrip t  o r  a s clearl y no t  a 
script ? Ho w ca n yo u tell ? When w e gav e example s 
suc h a s th e restauran t  script ,  an d cognitiv e psycho -
logica l  experiment s (e.g. ,  Bower ,  Blac k &  Turner , 
1979 ;  Galambo s &  Rips ,  1979 ;  Graesser ,  1981 ) 
forthwit h use d verba l  stimul i  fro m th e restauran t 
situation ,  alon g wit h docto r  visit s an d laundroma t 
activitie s an d s o on ,  i t  may hav e produce d misleadin g 
impression s tha t  th e intentio n wa s t o defin e script s 
solel y b y wavin g a t  passin g examples ,  o r  perhap s 
by writin g dow n a  definitiv e lis t  o f  11 1 o f  them , 
or  worse ,  b y allowin g an y dam n thin g t o b e a  scrip t 
jus t  b y callin g i t  that . 

I say that these impressions are misleading 
becaus e i n fac t  w e hav e becom e acutel y awar e 
(Schank ,  Not e 2 )  tha t  script s hav e bee n loosel y 
used .  Th e origina l  intentio n wa s no t  a t  al l  t o 
creat e a  have n fo r  loos e concepts ;  i n fact ,  script s 
(among othe r  knowledg e structures )  wer e ver y 
tightl y defined ,  b y a  se t  o f  interdependen t  con -
straints .  Indeed ,  i f  a  knowledg e structur e i s propose d 
as crucia l  i n th e top-dow n processin g o f  certai n 
inputs ,  the n clearl y i t  mus t  embod y o f  u s t o leav e 
thes e constraint s largel y implicit ,  rathe r  tha n 
spellin g the m ou t  systematically . 

It is not my main intention today to remedy 
thi s neglec t  fo r  script s o r  an y othe r  specifi c  typ e 
of  knowledg e structure ,  bu t  rathe r  t o mak e clea r  my 
genera l  vie w o f  th e rol e tha t  constraint s pla y i n 
th e proces s o f  understandin g text .  However ,  havin g 
raise d th e issue ,  i t  i s  usefu l  t o begi n b y indicatin g 
what  constrain s scrip t  structures .  Relate d remark s 
appl y t o relate d type s o f  structure s suc h a s MOPs 
(Schank ,  1980 )  an d metascript s (Abelson ,  1981) . 

The casual definition of a script is "a stereo-
type d sequenc e o f  event s familia r  t o th e individual" . 
Implici t  i n thi s definitio n ar e tw o powerfu l  source s 
of  constraint .  On e i s th e notio n o f  a n even t 
sequence ,  whic h implie s th e causa l  chainin g o f 
enablement s an d result s fo r  physica l  event s an d o f 
initiation s an d reason s fo r  menta l  events .  Causa l 
chain s ar e highl y ruleful ,  an d man y o f  thos e rule s 
hav e bee n spelle d ou t  explicitl y  (Schank ,  1975 ; 
Schank an d Abelson ,  1977 .  Ch.2) .  Th e othe r  constrain t 
generato r  come s fro m th e idea s o f  stereotyp y an d 
familiarity .  Tha t  a n even t  sequenc e i s stereotype d 
implie s th e absenc e o f  fortuitou s events .  Also ,  fo r 
event s t o b e ofte n repeate d implie s tha t  ther e i s som e 
set  o f  standar d individua l  an d institutiona l  goal s 
whic h give s ris e t o th e repetition .  Furthermore , 

ther e ar e almos t  certainl y subgoals ,  eac h o f  whic h 
define s a  scen e involvin g a  transactio n betwee n 
particula r  rol e player s i n a  certai n physica l  setting , 
usin g give n props . 

At the scene level of a script, therefore, there 
ru n i n paralle l  fou r  network s o f  coherences :  Thos e 
governin g th e transactions ,  th e rol e players ,  th e 
physica l  settings ,  an d th e props .  Non e o f  thes e 
entitie s ca n ente r  int o sequence s arbitrarily . 
Scene transition s betwee n on e physica l  settin g an d 
another ,  fo r  example ,  follo w th e topographica l 
rule s o f  familia r  environments .  On e doe s no t  ste p 
of f  th e airplan e directl y int o a  swimmin g pool , 
or  g o fro m th e doctor' s waitin g roo m int o th e kitchen . 
Rol e player s remai n fro m scen e t o scen e excep t 
when somebod y make s a  purposiv e an d expecte d entr y 
or  exit .  I t  doe s no t  requir e belaborin g thes e 
coherence s i n ful l  detai l  t o realiz e th e enormou s 
degre e o f  constrain t  thu s impose d o n inpu t  relevan t 
t o an y give n script . 

Perhaps on of the things that disguised the high 
orde r  o f  systematicit y o f  script s wa s tha t  som e o f 
th e compute r  program s tha t  use d them ,  suc h a s SA M 
(Cullingford ,  Not e 3 ) ,  wer e writte n i n a  wa y tha t 
di d no t  insur e agains t  a d ho c violation s o f  som e o f 
th e constraints .  A  prankis h programme r  coul d perfectl y 
wel l  prepar e a n expecte d even t  sequenc e wherei n 
th e custome r  at e th e chec k an d gav e th e foo d t o th e 
cashier ,  thu s thwartin g thei r  mutua l  goals ,  an d 
nothin g i n th e Scrip t  Applie r  woul d protes t  illegi -
timac y o f  suc h expectations .  Of  cours e the y woul d 
tur n ou t  b y experienc e t o b e useles s i n matchin g 
realisti c inputs ,  bu t  tha t  i s  a  ver y wea k wa y t o 
recogniz e absurdity .  (An d i t  i s  stil l  vulnerabl e 
t o th e possibilit y  o f  prankis h inputs) .  Late r  program s 
suc h a s POLITIC S (Carbonell ,  1978 )  di d not ,  b y th e 
way,  suffe r  th e sam e degre e o f  vulnerability ,  bu t 
thi s whol e issu e ha s no t  bee n treate d a s explicitl y 
as i t  migh t  be . 

Why is any of this important? Well, there may 
be som e peopl e wh o fee l  i t  i s  no t  important ,  that 
ther e ar e mor e compellin g issue s fo r  languag e A I  t o 
worr y about .  Bu t  i t  bother s me tha t  th e concep t  o f 
structura l  constrain t  seem s t o hav e bee n coopte d b y 
th e neats ,  whe n al l  th e whil e th e scruff y Yal e program s 
ar e base d ver y heavil y o n a  whol e serie s o f  implici t 
constraints . 

Let us look more closely at some general issues 
pertainin g t o th e ide a o f  constraint .  I n th e origina l 
formulatio n o f  informatio n theor y an d communicatio n 
theory ,  th e structura l  constraint s o n th e communicativ e 
element s wer e presume d mutuall y accessibl e t o th e sende r 
and receive r  o f  messages .  The y eac h kne w th e redun -
dancie s o f  lette r  string s o r  phonem e strings ,  an d thi s 
consensu s wa s th e basi s fo r  a n analysi s o f  th e 
informatio n conten t  o f  messages .  I n effect ,  on e coul d 
ignor e mos t  o f  th e propertie s o f  th e receiver ,  an d 
concentrat e th e analysi s o n th e propertie s o f  th e 
stimulu s ensemble . 

Nowadays the emphasis in cognitive science is on 
chunk s o f  meaning ,  an d on e canno t  generat e meanin g 
simpl y b y higher-orde r  approximation s t o th e structur e 
of  low-leve l  stimulu s elements .  Th e ide a tha t  th e se t 
of  possibl e message s i s ver y muc h constraine d i s stil l 
a powerfu l  idea ,  bu t  a t  leas t  tw o drasti c change s are 
necessar y i n applyin g a n informatio n theoreti c typ e 
of  analysi s t o higher-leve l  meanin g elements ,  say . 



sentences ,  rathe r  tha n t o low-leve l  stimulu s element s 
suc h a s letters .  Fo r  on e thing ,  th e numbe r  o f 
possibl e element s i s infinit e rathe r  tha n finite . 
For  another ,  ther e i s n o guarante e a t  al l  tha t  th e 
receive r  o f  message s adequatel y comprehend s th e 
structur e o f  contingencie s betwee n sentence s tha t 
can possibl e b e generate d b y th e messag e source . 

People in the Chomskyan tradition writing 
about  constraint s i n knowledg e structure s d o no t  usuall y 
distinguis h betwee n structura l  constrain t  intrinsi c 
t o th e stimulu s ensembl e an d structura l  contrain t 
characterizin g th e receiver' s construa l  o f  th e 
stimulu s possibilities .  Th e forme r  focuse s th e 
analysi s structur e strictl y o n analysi s o f  language , 
completel y definin g th e psycholog y o f  th e receive r 
out  o f  independen t  existence .  Thi s i s a  ver y right -
win g attitude ,  i n th e sens e I  hav e previousl y dis -
cussed .  Peopl e ar e sai d t o b e th e wa y the y ar e 
becaus e o f  immutabl e externa l  regularities .  Ther e 
i s littl e interes t  i n studyin g learning ,  o r  huma n 
error ,  o r  individua l  difference s i n intelligence . 

Furthermore, there is total disregard of 
cultura l  shapin g o f  knowledg e structures .  Tha t  is , 
eve n i n case s wher e ther e i s a  structura l  matc h 
betwee n th e semantic s o f  th e languag e an d th e 
correspondin g menta l  representatio n i n a  particula r 
domain ,  thi s matc h may hav e bee n produce d b y a  proces s 
of  cultura l  inventio n rathe r  tha n b y th e inevitabl e 
emergenc e o f  a  natura l  truth .  Muc h socia l  knowledg e 
pertain s t o wha t  anthropologist s (cf .  D'Andrade , 
Not e 4 )  cal l  constitutiv e rul e systems ,  extensiv e 
network s o f  ho w t o construe ,  ho w t o behav e in ,  an d 
even ho w t o fee l  abou t  culturall y define d situations . 
The nexu s o f  rule s definin g th e meain g o f  marriag e 
i s on e example .  Othe r  example s o f  cultura l  rul e 
system s ar e menta l  illness ,  senio r  citizenship , 
golf ,  an d sexua l  harassment .  I t  seem s t o me perfectl y 
obviou s tha t  ther e i s n o foreordaine d meanin g fo r 
any o f  thes e domains ,  o r  a  thousan d others ,  rather , 
a meanin g whic h evolve s unde r  th e pressur e o f  social , 
politica l  an d economi c motive s an d experiences . 
I  belabo r  th e bana l  her e becaus e o f  recentl y renewe d 
claim s tha t  t o kno w knowledge ,  on e onl y nee d kno w 
semantics . 

Having thus gored the one-horned ox, let me try 
t o la y ou t  a  balance d vie w o f  on e aspec t  o f  th e inter -
pla y betwee n menta l  representative s an d stimulu s 
structures .  I  wil l  plac e th e argumen t  i n th e contex t 
of  tex t  understanding . 

Consider an individual who is exposed to a string 
of  language ,  presente d on e chun k a t  a  time ,  say , 
sentenc e b y sentence .  Considerabl e constrain t 
wil l  b e impose d b y th e genera l  contex t  surroundin g 
th e presentatio n o f  th e string ,  say ,  whethe r  i t  i s 
a stor y o r  a  piec e o f  conversation ,  an d wha t  natur e 
of  th e topi c an d styl e o f  presentation .  Th e loca l 
contex t  operativ e a t  a  particula r  plac e withi n th e 
strin g wil l  exercis e furthe r  constraint .  I s ther e 
a wa y t o conceptualiz e a  measur e o f  th e degre e o f 
structurednes s a t  an y give n plac e i n th e presentatio n 
of  th e string ? Further ,  i s  ther e a  wa y t o thin k 
abou t  structur e suc h tha t  i t  i s  a  join t  propert y 
of  th e stimulu s strin g an d th e interpretiv e machiner y 
of  th e understander ? 

I  propos e a  characterizatio n relatin g th e struc -
turednes s o f  a  contex t  t o th e constrain t  i n th e 
stimulu s strin g an d somethin g I  wil l  cal l  th e construa l 
functio n o n th e par t  o f  th e understander .  Th e con -
strain t  i n th e stimulu s strin g ca n b e expresse d b y th e 
distributio n o f  probabilitie s P(i )  o f  occurrenc e ove r 
al l  potentia l  nex t  stimulu s chunks .  I f  a  fe w input s 
ar e moderatel y likel y an d al l  other s ar e o f  ver y lo w 
probability ,  th e stimulu s contain s mor e structur e tha n 
i f  likelihoo d i s fairl y  evenl y distribute d ove r  a 
larg e se t  o f  possibilities .  Thi s i s a s i n standar d 
informatio n theory . 

But the understander may not extract from the 
stimulu s th e availabl e structure .  Th e individua l 
has expectation s o f  wha t  sort s o f  thing s may occu r 
next .  I f  somethin g whic h i s highl y expecte d occurs , 
i t  i s  difficul t  t o process .  I n general ,  w e may 
imagin e tha t  ther e i s a  distributio n o f  measure s 
of  processin g facilit y  F(i )  ove r  al l  possibl e nex t 
stimulu s chunks .  Unde r  variou s differen t  construal s 
of  wha t  th e stimulu s strin g i s about ,  thu s wha t 
expectation s ar e appropriate ,  th e distributio n o f 
facilit y  measure s wil l  b e different .  Perhap s 
processin g facilit y  coul d b e operationalize d a s th e 
spee d wit h whic h a  give n chun k ca n b e comprehended , 
or  perhap s i n som e mor e subtl e way ,  bu t  i n an y 
cas e th e understande r  i s conceptualize d a s havin g 
th e capacit y t o prepar e fo r  comin g input s b y makin g 
a differentia l  allocatio n o f  facilit y  measure s F(i) . 
Thi s i s a  muc h mor e realisti c  vie w o f  th e understande r 
tha n assumin g tha t  h e ha s n o expectation s a t 
all ,  thu s relativel y equa l  facilit y  i n acceptin g al l 
inputs ,  o r  onl y a  singl e dominan t  expectation . 
Artificia l  intelligenc e program s tha t  wor k heavil y 
top-dow n alway s i n effec t  smea r  thei r  expectation s 
over  a  domai n o f  relate d possibilities .  A  goo d 
imag e fo r  thi s emarin g tendenc y i s Chuc k Reiger' s 
concep t  o f  th e "expectanc y cloud" . 

The average value of processing facility is the 
sum o f  cross-product s o f  stimulu s probabilit y  P(i ) 
and facilit y  measur e F(i )  ove r  al l  possibl e inpu t 
chunks .  Thi s averag e facilit y  wil l  b e hig h o r 
lo w dependin g o n fou r  things :  (1 )  th e genera l 
simplicit y o f  th e context ;  (2 )  th e genera l  facilit y 
of  th e understander ;  (thes e tw o factor s ca n jointl y 
be characterize d b y th e mean o f  th e F' s unweighte d 
by stimulu s probability) :  (3 )  th e degre e o f  pre -
dictabilit y  inheren t  i n th e stimulu s strin g 
(whic h coul d b e indexe d b y a n uncertaint y measur e 
on th e P's) ;  an d (4 )  th e matc h betwee n th e F' s an d 
th e P' s tha t  is ,  th e exten t  t o whic h th e construa l 
by th e understande r  appropriatel y allocate s he r 
preparation s i n th e directio n o f  input s whic h ar e 
relativel y likel y t o occur .  Unde r  a n assumptio n o f 
a fixe d unweighte d varianc e o f  th e F's ,  i t  i s  eas y 
t o sho w tha t  th e averag e proportionalit y relation -
shi p betwee n th e P' s an d th e F's ,  hig h facilit y 
attachin g t o relativel y hig h likelihood ,  an d lo w 
facilit y  attachin g t o relativel y lo w likelihood . 

The match between what is expected and what might 
occu r  shoul d no t  automaticall y b e presumed ,  eithe r 
accordin g t o som e cosmi c principl e o f  innat e resonanc e 
betwee n th e individua l  an d th e environment ,  o r  o n 
th e basi s o f  a  gradua l  learnin g of ,  an d accomodatio n 
t o contextua l  contingencies .  Ther e ar e a t  leas t 
fou r  reason s fo r  this .  First ,  i t  i s  ver y possible , 
indee d frequent ,  fo r  peopl e t o misconstru e situation s 
and hav e a  whol e serie s o f  misguide d expectations . 



Misconstrua l  tendencie s ar e ver y interestin g t o socia l 
psychologist s an d ther e ha s bee n a  goo d dea l  o f 
recen t  researc h o n stereotyping ,  o n misleadin g firs t 
impressions ,  o n th e effect s o f  inappropriat e bu t 
salien t  schemata ,  an d o n th e insensitivit y o f  fals e 
construction s t o empirica l  evidenc e (cf .  Nisber t  & 
Ross ,  1980) . 

A second reason not to presume that construals 
reflec t  stimulu s constraint s i s tha t  peopl e ar e 
generall y extremel y slo w t o pic k u p th e contingenc y 
structur e i n nove l  inpu t  materials ,  i f  the y eve r  ge t 
i t  a t  all .  Contingencie s ar e especiall y problemati c 
when multidimensiona l  dependencie s ar e involved .  I t 
i s  clea r  fro m classica l  two-alternativ e guessin g 
situation s tha t  peopl e ar e ver y goo d a t  learnin g 
th e simples t  zero-orde r  structure ,  tha t  is ,  th e 
relativ e frequencie s o f  two'differen t  alternatives . 
Althoug h appropriat e dat a d o no t  t o my knowledg e 
exist ,  ther e i s littl e reason ,  however ,  t o suppos e 
tha t  peopl e ar e adep t  a t  learnin g th e zero-orde r 
structur e withi n larg e number s o f  alternatives . 
And i t  i s  ver y clea r  fro m so-calle d "cu e validity " 
studie s (e.g.,Hammon d &  Summers ,  1965 )  tha t  ther e 
ar e shar p limitation s o n th e learnin g o f  higher -
orde r  structures .  When man y independen t  cue s ar e 
modest  predictor s o f  a n outcom e variable ,  peopl e 
ar e unabl e t o us e al l  th e cues ,  bu t  settl e instea d 
fo r  (somewha t  fallible )  us e o f  thre e o r  fou r  o f 
them .  I n realisti c stimulu s domain s wher e i t  i s 
not  a t  al l  clea r  ho w man y cue s o f  wha t  sor t  ther e 
migh t  be ,  th e situatio n ca n b e eve n worse .  Fo r 
example ,  i n studie s o f  ho w peopl e judg e whethe r 
someone els e i s lyin g o r  no t  (Kraus s e t  al. ,  1976 ; 
Kraut ,  1978) ,  th e facial ,  gestura l  an d speec h cue s 
tha t  judge s emplo y t o diagnos e th e lia r  overla p 
hardl y a t  al l  wit h th e se t  o f  cue s tha t  actuall y 
predic t  lying . 

A third reason, related to the second, is that 
stimulu s structur e i s usuall y dependen t  o n th e 
sourc e o f  th e strin g bein g communicated .  Differen t 
communicator s hav e differen t  style s an d differen t 
angle s o n wha t  t o sa y o r  writ e abou t  a  give n topic . 
The understande r  usuall y wil l  no t  hav e lon g enoug h 
experienc e wit h particula r  communicator s t o pic k 
up thei r  individua l  contingenc y structures ,  eve n 
i f  learnin g wer e ver y rapid . 

Fourth, the construal function must be flexible. 
i n operation ,  s o tha t  whe n ther e i s a  shif t  i n th e 
topi c o f  th e stimulu s string ,  th e understande r  ca n 
establis h a  ne w se t  o f  expectations .  A  lac k o f 
matchin g coul d com e abou t  i f  adjustment s i n construa l 
wer e sluggish ,  laggin g behin d th e stimulus .  I t 
i s  intuitivel y clea r  tha t  ther e ar e bot h individua l 
and situationa l  difference s i n th e rat e o f  adjustmen t 
of  construals .  Par t  o f  th e ordinar y concep t  o f 
intelligence ,  o r  perhap s quick-mindedness ,  i s th e 
abilit y  o t  a n individua l  t o kee p u p wit h wha t  i s 
bein g rea d o r  said ,  especiall y i f  th e poin t  i s  rapidA y 
shifting .  Situations ,  too ,  may hel p o r  hinde r 
quic k reconstrual .  Ther e i s a  goo d dea l  o f  psychologica l 
literatur e o n th e phenomeno n o f  perserverance ,  wherei n 
a person' s analysi s o f  a  proble m are a continue s i n 
a vei n whic h ha s previousl y bee n successful ,  despit e 
th e introductio n o f  ne w material s whic h mak e th e ol d 
analysi s outmode d (Luchins ,  1942) ,  o r  th e presentatio n 
of  evidenc e tha t  pas t  succes s wa s spuriou s (Ross , 
Lepper ,  &  Hubbard ,  1975) . 

I n short ,  th e structur e i n persona l  construal s 
need no t  matc h th e structur e o f  stimulu s constraints , 
fo r  severa l  reasons .  When ther e i s a  match ,  however , 
understandin g i s considerabl e facilitated .  Th e 
exampl e o f  script  processin g provide s a n especiall y 
clea r  case .  A n accoun t  o f  a  highl y scripte d activit y 
suc h a s a  visi t  t o a  docto r  introduce s ver y hig h 
stimulu s constraint ,  becaus e onl y a  limite d numbe r 
of  event s hav e hig h probabilit y  o f  occurrenc e i n 
th e account .  I f  th e understande r  construe s th e accoun t 
as indee d concernin g a  docto r  visi t  (a s opposed ,  say , 
t o a  cha t  wit h a  professiona l  colleague) ,  the n hi s 
relevan t  knowledg e structur e wil l  highl y constrai n hi s 
expectation s t o a  smal l  se t  o f  events .  Give n a 
sufficien t  consensu s o n wha t  sort s o f  thing s transpir e 
i n account s o f  docto r  visits ,  understandin g wil l 
(o n average )  b e ver y facile . 

My discussion to this point has concealed an 
importan t  aspect  o f  th e concept s o f  constrain t 
and construa l  i n tex t  processing .  Ther e ar e reall y 
thre e differen t  type s o f  structura l  limitatio n o n 
coheren t  stimul i  an d coheren t  expectations .  Recal l 
tha t  w e ar e supposin g tha t  th e inpu t  strin g i s 
receive d a  chun k a t  a  time ,  an d tha t  w e ar e inter -
este d i n th e probabilit y  o f  occurrenc e an d th e 
processin g facilit y  associate d wit h ever y possibl e 
chunk .  Fo r  tangibilit y  w e may suppos e tha t  th e 
chunk s ar e sentences .  Tw o somewha t  differen t  kind s 
of  constraint s ar e thos e applyin g withi n chunks , 
and thos e applyin g betwee n chunks .  Le t  u s desig -
nat e thes e respectivel y a s combinatoria l  constrain t 
and sequentia l  constraint .  A  thir d kin d I  wil l 
cal l  functiona l  equivalenc e constraint ,  t o whic h 
I  wil l  retur n shortly . 

By within chunk, or combinatorial constraint, 
I  refe r  t o tendencie s o r  rule s fo r  wha t  linguisti c 
component s g o wit h what .  Thi s woul d includ e al l 
of  syntax ,  semanti c rule s o r  "selectio n restric -
tions "  abou t  sensibl e meanin g combinations ,  suc h a s 
what  action s requir e animat e actor s an d wha t  attri -
bute s ar e pertinen t  fo r  wha t  object  classes ,  an d als o 
fragment s o f  pragmati c knowledg e tha t  tel l  u s wha t 
combination s ar e unlikel y i n th e rea l  worl d eve n thoug h 
semanticall y possible ,  suc h a s th e Quee n usin g 
obscenit y o r  coa l  miner s curtsying .  I n thi s 
categor y o f  constrint ,  i t  seem s quit e likel y tha t 
rule s characterizin g stimulu s structur e woul d b e 
generall y wel l  matche d b y rule s characterizin g con -
struals .  Thes e aspect s o f  constrain t  ar e widel y 
appreciate d an d shared ,  an d th e reason s give n abov e 
i n suppor t  o f  mismatc h tendencie s ar e leas t  likel y 
t o apply . 
By between chunk, or sequential constraint, I 
mean tendencie s fo r  certai n cV\unV.s ,  t o ^QA\Qv t  a  <̂ \m̂ t \ 
chunV.  o r  sequenc e o ^  c\\unV.s. .  Vtdt o a  ^o'̂ wa ^  v^ f̂̂ ^ 
of  viev) ,  on e mi<jh t  sviw^^ e tV\a t  betv^ee n cVwinVs . 
constrain t  i s  jus t  anotVxe r  t̂ unA^ e o ^  'iê ect̂ O' n 
restrictions. ,  o r  se t  o ^  ruAes .  a^ou t  v»\\a t  qoe ^  vrtSV n 
vthat ,  an d t\\u s i s jus t  AiV e v̂ itViv v cVwiVvV .  coT\s.tTa.\T\t , 
but  operatin g o n large r  units .  I n th e fiel d o f 
stor y understanding ,  th e suppositio n ha s sometime s 
been mad e tha t  a  kin d o f  synta x exist s linkin g 
successiv e units ,  an d s o w e hav e th e notio n o f 
"stor y grammars "  (cf .  Rumelhart ,  1977 ;  Mandle r  & 
Johnson ,  1977) . 

Story grammars may have some use as rough tools 
i n restricte d stor y domains ,  bu t  the y hav e I  thin k 
rightl y bee n criticize d (e.g. .  Blac k &  Wilensky , 
1979 )  whe n the y mak e overl y stron g claims .  Storie s 
ar e simpl y no t  grammatica l  i n quit e th e sam e sens e 
tha t  sentence s are .  No r  ar e othe r  bodie s o f  text . 



When a  literat e reade r  assert s tha t  a  shor t  strin g o f 
writin g withi n a  perio d a t  th e en d i s no t  a  sentence , 
th e literat e observ e wil l  almos t  alway s agree .  Bu t 
who i s t o sa y tha t  a  longe r  strin g o f  writin g i s no t 
a paragraph ,  o r  no t  a  story .  Judgement s her e ar e 
somewhat  fuzzy ,  a s w e ar e dealin g no t  wit h inviolat e 
rule s bu t  wit h genera l  coherenc e tendencies .  Prag -
matic s an d stylistie s becom e muc h mor e important ,  an d 
th e rol e o f  synta x dwindles .  Construal s ca n mor e 
readil y b e ou t  o f  sync h wit h stimulu s constraints . 
To thin k otherwise,an d t o regar d sequentia l  constrain t 
as merel y a n extensio n o f  combinatoria l  constraint , 
i s  t o fal l  to o muc h unde r  th e thral l  o f  th e bottom-up , 
star t  small ,  scientifi c  strateg y o f  th e neats . 

The third category, that I have called "func-
tiona l  equivalence "  constraint ,  i s  rathe r  differen t 
i n nature .  I n th e genera l  conceptio n I  hav e sketche d 
of  th e construa l  process ,  ther e i s th e clea r  unrealis m 
of  supposin g tha t  th e organis m allocate s preparator y 
provision s amon g a n infinit e numbe r  o f  possibl e 
stimuli .  Muc h mor e reasonabl e i s th e suppositio n 
tha t  th e understande r  prepare s differentiall y  fo r 
differen t  categorie s o f  inpu t  content ,  i n effec t 
groupin g stimul i  int o equivalenc e classe s accordin g 
t o th e function s the y serve .  Withi n eac h class , 
processin g facilit y  woul d b e roughy l  constraint . 
Thi s i s a  fairl y  stron g for m o f  subjectivel y impose d 
constraint ,  fo r  i t  say s tha t  such-and-suc h stimul i 
ar e t o b e regarde d a s equivalent ,  an d al l  processe d 
wit h ease ,  wherea s such-and-suc h othe r  stimuli , 
constitutin g anothe r  equivalenc e class ,  wil l  b e 
processe d wit h les s facility ,  an d s o on .  No w ther e 
i s grea t  opportunit y fo r  mismatching ,  dependin g o n 
whethe r  th e understande r  doe s o r  doe s no t  carv e th e 
possibilitie s a t  differen t  joint s tha n th e probabilit y 
structur e o f  th e stimul i  would .  T o maintai n matching , 
i t  woul d b e necessar y fo r  ever y stimulu s withi n a n 
equivalenc e clas s t o b e approximatel y equall y 
probable .  Th e understander ,  however ,  may lum p 
possibilitie s togethe r  becaus e the y hav e comparabl e 
persona l  concer n o r  affectiv e significance ,  no t  becaus e 
the y ar e necessaril y  objectivel y substitutable . 

These ideas may become clearer if I recapitulate 
and the n amplif y th e mode l  I  a m outlining .  We ar e 
supposin g a n understande r  expose d t o a  stimulu s strin g 
one chun k a t  a  time .  Stron g structura l  constraint s 
characteriz e th e ensembl e o f  stimulu s string s whic h th e 
give n strin g instantiates ,  bu t  w e d o no t  presuppos e 
tha t  th e understande r  necessaril y  perfectl y appreciate s 
thos e constraints .  Instead ,  th e understander ,  i n a 
construa l  process ,  o r  genera l  expectationa l  policy , 
impose s constraint s o f  he r  own .  Construal s ar e fro m 
tim e t o tim e altere d a s th e stimulu s strin g unfolds , 
but  whil e i n force ,  eac h give n construa l  i s  a 
processin g allocatio n whic h determine s th e particula r 
degre e o f  facilit y  wit h whic h differen t  possibl e input s 
and sequence s o f  input s woul d b e processed .  A 
construa l  define s functiona l  equivalenc e classe s o f 
stimuli ,  suc h tha t  stimulu s possibilitie s withi n 
clas s ar e processe d alike . 

The average facility of processing is maximized 
when ther e i s a  matc h betwee n th e probabilit y  struc -
tur e o f  th e stimulu s ensembl e an d th e facilit y 
structur e o f  th e construal .  Furthermore ,  give n som e 
degre e o f  match ,  th e averag e facilit y  increase s wit h 
increasin g structuredness .  Ther e ar e reall y thre e 
aspect s o f  bot h type s o f  structure :  th e zero-orde r 
structur e partitionin g th e possibilitie s accordin g 

t o ho w likel y o r  expecte d the y are ,  an d th e contingenc y 
structur e limitin g wha t  goe s wit h what ,  bot h withi n 
chunk s an d acros s chunks . 

I have argued that matching between construal 
structur e an d stimulu s constrain t  structur e shoul d no t 
i n genera l  b e presupposed ,  bu t  tha t  i t  i s  likel y t o 
occu r  i n certai n contexts .  Withi n chunks ,  i t  i s 
likel y tha t  syntacti c constraint s wil l  b e wel l 
matched .  Acros s chunks ,  certai n type s o f  knowledg e 
structure s permi t  read y construal s o f  well-structure d 
realities .  I  hav e alread y mentione d script s 
as on e example . 

Another between-chunk example has to do with the 
rol e tha t  knowledg e o f  intentionalit y play s i n stor y 
understanding .  Storie s ten d t o b e summarize d i n 
term s o f  goal s an d plan s o f  th e mai n characters . 
Goal s an d successfu l  plan s ten d t o b e wel l  remembered . 
AI  model s o f  stor y understandin g mak e a  bi g poin t  o f 
trackin g goal s an d goa l  fates .  Thi s wa s th e cas e i n 
Schank an d Abe l  so n (1977) ,  an d i n othe r  Yal e model s 
suc h a s thos e o f  Wilensk y (1978 (  an d Carbonel l 
(1978) ,  an d i n a  grea t  many non-Yal e model s a s well . 
Why i s this ? What  i s ther e abou t  goal s tha t  make s 
the m s o important ? Fro m a  scruff y common sens e 
poin t  o f  view ,  thi s questio n may no t  see m wort h 
askin g becaus e th e answe r  seem s obvious .  Goal s 
underl y mos t  o f  th e activitie s o f  people ,  an d wha t 
interest s peopl e i s hearin g abou t  thing s tha t  othe r 
peopl e do .  One migh t  amplif y thi s intuitio n wit h 
th e observatio n tha t  intentionalit y i s no t  obser -
vable ,  bu t  mus t  b e inferred ,  an d ther e i s somethin g 
especiall y intriguin g i n makin g inference s abou t 
peopl e t o explai n wh y the y d o wha t  the y do . 
Anothe r  angl e i s tha t  goal s relat e t o emotions , 
as I  wil l  discus s later ,  an d emotion s ar e especiall y 
interesting . 

A formalist would not be especially happy with 
suc h explanations .  The y essentiall y  sa y tha t  goal s 
ar e interestin g becaus e everybod y know s the y ar e 
interesting ;  bu t  n o principle d accoun t  i s given . 
Well ,  i t  seem s t o me clea r  tha t  a  principle d accoun t 
can b e given ,  an d indeed ,  i t  i s  implici t  i n almos t  al l 
analyse s o f  th e rol e o f  goal s an d plans ,  bu t  i t  i s 
usuall y no t  spelle d out .  Simpl y put ,  i t  i s  tha t 
intentionalit y i s "inferenc e rich"--i t  provide s a 
hig h degre e o f  stimulu s constraint .  Construal s 
structure d t o matc h wil l  confe r  grea t  advantag e t o 
th e understander .  Intentiona l  actio n introduce s 
constraint s o f  al l  thre e kinds :  combinatorial , 
sequentia l  an d functiona l  equivalence .  Especiall y 
noteworth y i s th e possibilit y  o f  remot e sequentia l 
constraint ,  tha t  is ,  th e influenc e o f  somebod y 
havin g a  goa l  o n hi s action s muc h late r  i n time . 
I n a  stor y o r  a  novel- -  o r  i n life- -  i t  coul d b e 
dozen s o r  hundred s o f  pages- -  o r  days- -  befor e th e 
majo r  goal s o f  individual s ar e actualized ,  ye t  tha t 
laten t  potentialit y  i s  presen t  al l  th e while .  Thi s 
constrain t  demo n tha t  goal s unleas h i s a  kin d o f 
inferentia l  tim e bomb se t  t o g o of f  on e know s 
not  when .  No Marko v proces s behave s lik e this . 

It is clear, therefore, that knowledge structures 
concernin g goal s ar e highl y constraining ,  thu s ver y 
importan t  i n th e understandin g process .  Whethe r  goal s 
ar e th e mos t  constrainin g concep t  i n text s abou t 
human activitie s i s ver y har d t o say ,  becaus e w e hav e 
no comparativ e constrain t  measure s o n differen t 
inference-r'ic h concepts ,  average d ove r  al l  possible , 
or  al l  available ,  o r  al l  experience d text s o f  a  give n 
type .  I  wan t  t o poin t  out ,  however ,  tha t  a  goo d 
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Thus fa r  i n my account ,  I  hav e give n mainl y a 
way t o tal k carefull y  abou t  th e rol e o f  structura l 
constrain t  i n th e proces s o f  understanding ,  wit h 
ver y littl e i n th e wa y o f  predictiv e principle s 
or  substantiv e claims .  Le t  me no w attemp t  som e 
claim s base d o n th e construa l  concept . 

I have said that construals are from time to time 
altered  o r  updated  durin g th e cours e o f  understanding . 
I  believ e tha t  wha t  i s remembere d abou t  a  stimulu s 
strin g i s no t  th e strin g itself ,  bu t  th e se t  o f 
construal s an d reconstrual s use d i n interpretin g 
it .  When a  construa l  i s  activ e an d input s arriv e 
whic h ar e no t  readil y processed ,  tha t  is ,  ar e un -
expecte d i n term s o f  th e construal ,  the n reconstrua l 
becomes necessary .  Memor y fo r  one' s ow n construa l 
structures ,  therefore ,  woul d includ e bot h th e origina l 
construa l  an d th e reconstrua l  compelle d b y unfore -
see n stimulu s events .  Thu s my proposa l  her e i s 
simila r  t o Schan k &  Abelson' s (1977 )  scrip t  pointe r 
plu s "weir d list "  idea ,  an d t o Graesser' s (1981 ) 
"scrip t  pointe r  plu s tag "  hypothesis ,  excep t  tha t 
i t  i s  mor e genera l  i n tha t  th e knowledg e structur e 
involve d nee d no t  b e a  script ,  bu t  coul d b e anything . 
Indeed ,  i t  coul d b e an y combinatio n o f  knowledg e 
structure s implicate d i n a  construa l  whic h partiall y 
succeed s an d the n need s correction .  (Amon g othe r 
recen t  treatment s containin g simila r  idea s ar e thos e 
of  Lehner t  (1979 )  an d o f  Schan k (Not e 2)) . 

There are some memory data which fit nicely with 
thi s Construa l  Principl e (e.g. ,  Hastile ,  1980 ; 
Spir o &  Eposito ,  1977 ;  Graesser ,  1981) .  Bu t  I  a m 
als o awar e tha t  ther e ar e othe r  dat a whic h ar e har d 
t o explai n b y i t  (e.g. ,  Anderso n &  Pichert ,  1978) , 
and tha t  ther e ar e complication s i n applyin g i t  t o 
dat a i n general .  Le t  tha t  b e a  stor y fo r  anothe r 
occasion ,  however . 

Reconstrual seems to me to be an especially 
interestin g phenomenon .  On e clas s I  woul d lik e t o 
pursu e arise s whe n tw o incompatibl e construal s 
compete  wit h on e anothe r  fo r  processin g dominance . 
By incompatibl e construals ,  I  mea n set s o f  expec -
tation s base d o n th e othe r  set .  Th e mor e massiv e th e 
preparations ,  th e mor e seriou s th e incompatibility . 
I n cognitiv e terms ,  th e massive  preparator y par t 
of  a  construa l  i s  th e establishmen t  o f  sequentia l 
constraints ;  thu s incompatibl e construal s involv e 
opposin g sequentia l  constraints . 

Characteristically associated with incompatible 
construals ,  unde r  certai n conditions ,  ar e affectiv e 
experience .  Ther e ar e differen t  type s o f  incom -
patibility ,  a s I  shal l  spel l  out ,  an d wit h eac h o f 
thes e i s associate d a  differen t  variet y o f  affect . 
Thes e connection s ar e compellin g enoug h t o serv e 
as th e basi s fo r  a  theor y o f  affect .  Recently ,  ther e 
hav e arise n i n psycholog y a  numbe r  o f  systemati c 

taxonomie s o f  affectiv e state s (deRivera ,  1977 ; 
Roseman,  1979 ;  Wilensky ,  Orton y &  Collins ,  1980 ) 
whic h se t  fort h a  numbe r  o f  disposin g factor s 
sai d t o generat e on e o r  anothe r  affec t  Whil e 
highl y evocative ,  th e variou s scheme s see m t o lac k 
a unifyin g principl e conmo n t o thei r  set s o f  affects , 
thi s I  believ e t o b e provide d b y th e ide a o f 
incompatibl e construals . 
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To avoi d confuction ,  I  shoul d sa y wha t  th e 
theor y i s no t  about .  I t  i s  no t  primaril y abou t  th e 
pleasure s an d pain s associate d directl y wit h physica l 
sensations ,  eithe r  innatel y o r  thoroug h conditioning . 
Thus i t  i s  no t  primaril y abou t  sexua l  pleasure ,  o r 
pleasurabl e tastes ,  o r  abou t  fright ,  pai n o r  disgust , 
or  abou t  th e lov e o r  aversio n fo r  th e peopl e o r 
object s associate d wit h thos e pleasure s o r  pains . 
Secondarily ,  however ,  i t  may implicat e pleasure s 
or  pain s o r  othe r  goa l  states ,  a s wil l  b e explained . 
The theor y i s als o no t  abou t  th e semantic s o f  affec t 
as code d i n word s o r  phrase s capabl e o f  evokin g 
associate d emotions ,  suc h a  pejorativ e adjective s 
applie d t o anothe r  perso n s o a s t o stimulat e dislik e 
or  th e sunn y lyric s o f  a  lov e song .  Rather ,  i t 
concern s th e emergenc e o f  a n affecgiv e stat e a s a 
consequenc e o f  th e structura l  relationship s i n a n 
ongoin g situation :  i t  i s  a  structura l  theor y o f 
"on-lin e affect. " 

In analyzing incompatible construals, we have to 
ask wh y mor e tha n on e construa l  woul d eve r  b e 
necessary .  A n obviou s answe r  i s tha t  th e ongoin g 
construa l  lead s t o poo r  understanding ,  an d mus t 
be changed .  A  mor e direc t  wa y t o sa y thi s i s tha t 
anticipatio n doe s no t  correspon d t o reality .  What 
yo u imagin e wil l  happe n doe s no t  i n fac t  happen , 
and yo u mus t  updat e you r  imaginings .  I f  th e updat e 
i s incompatibl e wit h th e previou s construal ,  the n 
an affectiv e proces s wil l  occu r  whic h i s bot h a 
signa l  an d a  sympto m o f  th e activit y o f  reconstrua l 
(an d which ,  incidentally ,  wil l  b e associate d wit h hig h 
memorabilit y  fo r  th e even t  whic h precipitate d th e 
reconstrual) . 

Two conditions seem basic to the degree of 
incompatibilit y  o f  construals .  On e i s th e rang e o f 
possibl e cognitiv e chunk s implicate d b y th e tw o 
construals ,  th e secon d i s th e discrepanc y i n th e 
hedoni c impor t  o f  th e tw o construals ,  whereb y on e 
i s highl y pleasurabl e o r  painfu l  an d th e othe r  i s 
not .  Inference-richnes s an d hedoni c impor t  woul d 
see m i n practic e t o cooccur ,  becaus e on e mainl y 
makes extensiv e inference s abou t  tha t  whic h i s 
personall y consequential .  Bu t  th e tw o concept s 
ar e conceptuall y separable . 

In any case, not every reconstrual involves 
compatibility ,  an d man y incompatibilitie s ar e quit e 
trivia l  i n exten t  an d significance .  Thu s 
structura l  affec t  i s  no t  freel y evoke d b y mino r 
alteration s fro m previou s expectations .  Thu s i f 
yo u mistoo k someon e t o sa y the y wer e fro m Stanfor d 



and i t  turne d ou t  the y mean t  Stamford ,  (Connecticut) , 
or  i f  yo u though t  tha t  a  sessio n o f  th e conferenc e 
was i n Roo m A  an d i t  turne d ou t  t o b e i n Roo m B , 
thos e change s woul d no t  provok e affec t  (unles s you r 
mistak e le d t o com e commitmen t  o r  consequenc e 
difficult y t o undo) . 

It is instructive to consider systematically 
how th e inference-richnes s o f  consequentia l  alternativ e 
construal s migh t  var y an d giv e ris e t o differin g 
affectiv e states .  A  usefu l  rubri c i s th e intentiona l 
actio n sequence ,  wher e a  positiv e o r  negativ e outcom e 
stat e i s cognize d b y th e individua l  alon g wit h a n 
alternativ e outcom e o f  opposit e import .  What  i s 
of  interes t  i s  th e poin t  i n th e sequenc e a t  whic h 
th e alternativit y arises ,  thereb y determinin g th e 
dept h o f  reconstrua l  whic h i s necessary .  Ther e ar e 
differen t  classe s o f  cases ,  dependin g o n whethe r 
two alternativ e construal s ar e presen t  onl y i n 
imagination ,  o r  whethe r  on e i s imagine d an d th e othe r 
represent s reality ,  o r  ther e ar e representation s 
of  tw o disparat e realitie s becaus e realit y ha s 
changed . 

Let us suppose a sequence in which a goal 
lead s t o som e planne d actio n whic h throug h som e 
causa l  instrumentalit y  determine s a n outcome . 
Conside r  firs t  th e cas e i n whic h thi s sequenc e ha s 
progresse d u p t o a  certai n poin t  i n reality ,  an d 
the n ther e ar e alternativ e imagine d construals ,  on e 
hedonicall y positive ,  th e othe r  negative ,  o f  th e 
uncertai n futur e cours e o f  th e sequence .  I f  goal , 
action ,  an d causa l  instrumentalit y ar e fixed ,  bu t 
onl y th e outcom e i s uncertain ,  ther e i s a  minima l 
rang e o f  conten t  fo r  th e alternativ e construal s t o 
deal  with .  Th e associate d affectiv e experienc e ca n 
be characterize d a s SUSPENSE.  I f  goa l  an d actio n 
ar e fixed ,  bu t  ther e ar e alternativ e causa l  instru -
mentalitie s eac h potentiall y  controllin g th e outcome , 
th e alternativ e construal s ar e inferentiall y  riche r 
and th e affec t  i n genera l  wil l  b e mor e elaborate . 
Perhap s ther e ar e alternativ e authoritie s wh o may 
become responsibl e fo r  th e outcome ,  a s 
fo r  exampl e tw o judge s wh o migh t  b e assigne d t o you r 
lega l  case ,  on e probabl y sympathetic ,  th e othe r 
probal y unsympathetic .  Th e affec t  her e i s on e o f 
th e pai r  o f  HOPE/FEAR,  dependin g o n whethe r  th e 
favorabl e o r  unfavorabl e construa l  i s  emphasized . 

When only the goal is fixed, but two (or more) 
wel l  define d an d distinc t  actio n plan s ar e construable , 
each wit h uncertai n connectio n t o th e importan t 
outcome ,  th e associate d affectiv e stat e may b e 
characterize d a s AGONIZING.  The n no t  eve n th e goa l 
i s  fixed ,  bu t  incompatibl e possibl e goal s ca n 
be clearl y construed ,  th e affectiv e stat e i s on e 
of  CONFLICT. 

Consider next the case in which a particular 
sequenc e leadin g t o a  favorabl e outcom e i s construe d 
i n imagination ,  bu t  realit y force s a n alternativ e 
construa l  i n whic h th e outcom e i s i n fac t  negative . 
I f  goal.action ,  an d causa l  instrumentalit y ar e 
fixed ,  bu t  th e rea l  negativ e outcom e differ s fro m 
th e imagine d positiv e outcome ,  th e stat e i s on e o f 
DISAPPOINTMENT.  I f  goa l  an d actio n ar e fixed ,  bu t  th e 
rea l  causa l  instrumentalit y producin g a  positiv e 
outcom e differ s fro m th e imagine d causa l  instrumentalit y 
producin g a  positiv e outcome ,  th e affectiv e stat e 
i s on e o f  FRUSTRATION o r  ANGER.  I n relatio n t o 

previousl y outline d cases ,  i t  ca n b e see n tha t 
FRUSTRATION represent s dashe d HOPE,  an d DISAPPOINTMENT 
i s negativel y resolve d SUSPENSE. 

In a slightly different type of subcase, the neg-
ativ e realit y ha s alread y occured ,  bu t  th e individua l 
imagine s wha t  migh t  hav e been ,  b y reconstruin g 
th e sequenc e startin g a t  a  particula r  poin t  o f 
departure .  Th e ide a " I  shouldn' t  hav e don e wha t  I 
did ;  i f  onl y I  ha d acte d differently ,  thing s woul d 
have bee n different" ,  correspond s t o a  stat e o f 
EMBARASSMENT o r  MORTIFICATION .  I f  th e recriminatio n 
goes al l  th e wa y bac k t o believin g tha t  on e ha s pur -
sued th e wron g goal ,  the n th e affectiv e stat e i s on e 
of  GUILT . 

Another set of subcases arises when there is an 
imagine d negativ e outcome ,  bu t  th e actua l  outcom e i s 
positive .  Withou t  goin g throug h al l  th e details , 
suffic e t o sa y tha t  dependin g o n th e sequentia l 
poin t  a t  whic h alternativit y occurs ,  th e respectiv e 
affectiv e state s o f  LUCKINESS.  GRATITUDE,  PRIDE , 
AND RECTITUDE ca n b e generated . 

Finally, there is the case of incompatible 
construal s whic h aris e becaus e on e realit y i s suddenl y 
replace d b y anothe r  reality .  Thi s nee d hav e nothin g 
t o d o wit h a n intentiona l  actio n sequence ,  becaus e 
i t  ca n b e outsid e o f  th e individual' s control . 
I f  th e ol d realit y wa s positive ,  an d th e ne w realit y 
i s n o longe r  positive ,  th e affec t  i s  SORROW.  I f  th e 
ol d realit y wa s no t  negative ,  bu t  th e ne w realit y 
i s negative ,  th e affec t  i s  DISTRESS.  I f  th e ol d 
realit y wa s no t  positive ,  bu t  th e ne w realit y i s 
replace d b y on e whic h i s no t  negative ,  a  stat e o f 
RELIEF i s produced . 

I have been perhaps somewhat scruffy in my 
presentatio n o f  thi s syste m o f  1 6 affect s (albei t 
I  ha d earlie r  implie d I  woul d tr y t o b e neat) . 
I t  wa s no t  my intentio n here ,  however ,  t o b e 
complet e an d well-disciplined ,  bu t  onl y t o la y ou t 
a particula r  directio n o f  theor y an d researc h 
involvin g th e rol e o f  construal s i n understanding , 
memory,  an d affectiv e experience .  Th e conceptio n 
of  a  construa l  functio n a s a  syste m o f  subjectiv e 
constraint s whic h may o r  may no t  matc h objectiv e 
stimulu s constraint s is ,  i t  seem s t o me ,  a  ver y 
importan t  conception .  Ther e i s n o reaso n wh y th e 
ide a o f  system s o f  constrain t  shoul d b e abandone d 
t o cooptio n b y th e righ t  win g withi n cognitiv e 
science ,  whic h presume s t o investigat e Min d withou t 
referenc e t o minds .  Instead ,  w e nee d i n cognitiv e 
scienc e a  fusio n o f  lef t  an d righ t  wings ,  o f  sub -
jectiv e an d objective ,  o f  conten t  an d o f  formalism . 
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