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Perseverers ,  Recencie s an d Deferrers :  N e w experimenta l  evidenc e fo r  multipl e inferenc e 

strategie s i n understandin g 

Richard H. Granger 
Jennife r  K .  Holbroo k 

Artificial Intelligence Project 

C o m p u t e r  Scienc e D e p a r t m e n t 

Universit y o f  Californi a 

Irvine ,  Californi a 9 2 7 1 7 

I n th e cours e o f  understandin g a  text ,  a  successio n o f  decisio n 
point s aris e a t  whic h reader s ar e face d wit h th e tasl c o f  choosin g 
among alternativ e possibl e interpretation s o f  tha t  text .  W e 
presen t  ne w experimenta l  evidenc e tha t  differen t  reader s us e 
differen t  inferenc e strategie s t o guid e thei r  inferenc e behavio r 
durin g understanding .  Th e choice s availabl e t o a n understande r 
rang e fro m variou s alternativ e inferentia l  path s t o th e optio n o f 
makin g n o inferenc e a t  a  particula r  point ,  leavin g a  'loos e end' . 
Differen t  inferenc e strategie s resul t  i n observabl y differen t 
behavior s durin g understanding ,  includin g consisten t  difference s 
i n readin g times ,  an d differen t  interpretation s o f  a  text .  Th e 
preliminar y experimenta l  result s give n her e s o fa r  consistentl y 
suppor t  a  previousl y publishe d se t  o f  hypothese s abou t  th e 
inferenc e proces s tha t  w e hav e calle d Judgmenta l  Inferenc e theory . 

1. 0 Introductio n 

When trying to understand even a simple text, readers make 
comple x evaluation s o f  th e tex t  t o hel p choos e on e o f  severa l 
alternativ e interpretations .  I n makin g suc h decisions ,  reader s 
emplo y a  numbe r  o f  differen t  strategies ,  includin g th e selectio n o f 
an inferenc e path .  Thi s pape r  present s a  theor y o f  ho w reader s 
make suc h choices .  Fo r  example ,  subject s i n ou r  experiment s rea d 
th e followin g story : 

[1] Melissa began to cry. Tyler had just asked her to marry him. 

When asked why Melissa began to cry, different subjects gave at 
leas t  tw o significantl y differen t  answers :  (1 )  becaus e sh e wa s upse t 
fo r  som e reaso n abou t  Tyler' s proposal ,  perhap s becaus e sh e 
couldn' t  o r  didn' t  wan t  t o accep t  th e proposal ;  vs .  (2 )  becaus e sh e 
was s o happ y abou t  th e proposa l  tha t  sh e wa s cryin g tear s o f  joy . 
Preliminar y findings  i n a  serie s o f  controlle d experiment s indicat e 
tha t 

1. the answers a subject gives to this and similar questions 
correlat e wit h differen t  readin g times ; 

2. these differences in reading times, and the differences in 
question-answerin g behavior ,  an d th e correlatio n betwee n 
them ,  ar e al l  accuratel y predicte d o n th e basi s o f  hypothesize d 
'inferenc e strategies'containe d i n Judgmenta l  Inferenc e 
theor y [Grange r  1982] ; 

3. the different reading times and interpretations are not due to 
arbitrar y individua l  differences ,  bu t  rathe r  t o th e adoptio n b y 
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individual s o f  som e particula r  principle d inferenc e strategy , 
as evidence d b y th e fac t  tha t  individual s initiall y  exhibitin g 
one typ e o f  strateg y ca n b e experimentall y manipulate d t o 
exhibi t  a  differen t  typ e o f  strategy . 

While many theories of inference in understanding acknowledge 
th e existenc e o f  alternativ e inferentia l  paths ,  w e presen t  a  theor y 
tha t  (1 )  catalog s th e path s availabl e t o a n understander ,  (2 ) 
predict s wha t  mechanism s wil l  lea d t o th e choic e o f  particula r 
inferentia l  path s durin g understanding ,  an d (3 )  provide s 
preliminar y experimenta l  evidenc e whic h support s thes e 
hypotheses . 

2.0 Background 

Language understanding is an interactive process which requires 
bot h adequat e informatio n presentatio n o n th e par t  o f  th e 
communicato r  an d skill s  o f  interpretatio n o n th e par t  o f  a n 
understander .  Th e interpretatio n skill s  necessar y fo r 
understandin g includ e mechanism s fo r  suc h inferenc e task s a s 
associatin g referent s (Anderso n &  Bower ,  1973 ;  Havilan d & 
Clarke ,  1974) ,  recognizin g temporall y o r  causall y relate d event s 
(Schan k &  Abelson ,  1977 ;  Bower ,  Black ,  &  Turner ,  1979;  Blac k an d 
Bern ,  1980) ,  an d filling  i n unstate d action s an d precondition s fo r 
action s i n a  stereotypica l  sequenc e o f  event s (Schank ,  1975,1977 ; 
Bower  et.al. ,  1979) . 

For example, consider the following story: 

[2] Gailhadaccidentally poured coffee onto Will's hand. He 
screame d blood y murder . 

Readers have no trouble inferring that "he" in the second sentence 
refer s t o Wil l  fro m th e first  sentence .  Thi s i s know n a s referentia l 
cohesion .  Reader s als o recogniz e tha t  Wil l  screame d afte r  th e 
coffe e wa s poure d o n him ,  althoug h n o specifi c  tempora l  connectio n 
was stated .  Further ,  reader s wil l  onl y infe r  tha t  Wil l  screame d 
becaus e h e wa s i n pai n o r  becaus e h e wa s ver y angr y wit h Gai l  (o r 
both) .  The y wil l  no t  infe r  tha t  h e screame d becaus e h e sa w a  ghost , 
or  becaus e h e suddenl y remembere d i t  wa s tim e fo r  hi s prima l 
screa m therapy .  Thi s connectio n betwee n th e tw o event s i s know n 
as causa l  cohesio n (Schank ,  1977) .  Causa l  cohesio n ha s bee n 
demonstrate d extensivel y throug h variou s experiment s (Anderso n 
et  al ,  1973 ;  d e Villiers ,  1974 ;  Bowe r  e t  al ,  1979 ;  Blac k e t  al ,  1980) , 
whic h indicat e tha t  recal l  o f  stor y event s wa s highe r  an d readin g 
tim e wa s faste r  i f  th e event s i n th e stor y wer e causall y related . 
Thes e studie s demonstrat e th e integra l  rol e inference s pla y i n 
understandin g text . 

It is important to note thatunderstanders make inferences about 
tex t  a s the y read ,  no t  afte r  the y hav e finished  reading .  Referentia l 
inference s hav e bee n demonstrate d t o b e mad e durin g reading . 
Seifert ,  Robertson ,  an d Blac k (1982 )  discus s Havilan d an d Clark' s 
197 4 experiment s whic h sho w tha t  readin g time s ar e longe r  whe n 
statement s canno t  b e easil y connecte d throug h referents .  Seifer t 



et .  al .  als o poin t  ou t  tha t  inference s whic h d o no t  rel y o n linguisti c 
contex t  ar e m a d e b y th e reader .  Thes e pragmati c inference s 
involv e causa l  connection s forme d betwee n statement s i n th e tex t 
an d worl d knowledg e whic h a  reade r  draw s upo n t o infe r  causality , 
cas e relations ,  missin g event s i n a  stereotypica l  sequenc e o f  events , 
an d othe r  abstrac t  inferences .  Forillustration ,  recal l  stor y [2] .  A t 
th e en d o f  th e first  sentenc e a n inferenc e i s m a d e tha t  th e 
subsequen t  event s wil l  b e relate d t o th e coffe e spilling .  Thi s i s 
easil y illustrate d b y givin g a  differen t  versio n o f  th e stor y t o 
readers : 

(2a] Gail had accidentally poured coffee onto Will's hand. He 
tol d he r  a  sill y  joke . 

Readers would be confused by this version because there is no 
apparen t  c a usa l  connection .  The y woul d tr y t o relat e th e event s i n 
an y w a y possible ;  fo r  example ,  the y migh t  decid e tha t  Wil l  tol d th e 
jok e t o Gai l  befor e sh e poure d th e coffee ,  an d tha t  sh e foun d th e 
jok e s o funn y tha t  sh e go t  careles s wit h he r  coffe e pouring .  A 
reade r  migh t  als o decid e tha t  tellin g joke s w a s Will' s  stoi c respons e 
t o pain ,  o r  tha t  th e coffe e wasn' t  hot .  Mos t  reader s wil l  eventuall y 
conclud e tha t  th e event s wer e no t  causall y relate d a t  all .  W h a t  i s 
intruigin g i s tha t  an y origina l  expectation s abou t  event s whic h a 
reade r  generate s afte r  readin g th e first  sentenc e wil l  b e differen t 
f ro m interpretation s possibl e afte r  readin g th e secon d sentence . 
Ther e mus t  b e a t  leas t  tw o point s durin g th e readin g a t  whic h 
inference s abou t  event s ca n b e m a d e ,  fo r  instance ,  on e afte r  th e 
first  sentence ,  an d on e afte r  th e second .  Suc h point s ar e k n o w n a s 
inferenc e point s {se e Rumelhart ,  1981) . 

Several options are available to the reader at an inference point. 
T h e readermayleaveatooseendCGranger ,  1980a ,  1981) ;  tha t  is , 
no particula r  inferenc e abou t  furthe r  event s i s generated .  Th e 
reade r  ofte n come s u p wit h defaul t  inferences ,  which ,  give n th e 
materia l  alread y read ,  ar e th e mos t  likel y o f  th e possibl e events , 
reactions ,  an d s o on .  I n stor y [2] ,  som e o f  th e defaul t  inference s 
wou l d b e tha t  th e coffe e ha d scalde d Will ,  tha t  h e w a s i n pain ,  an d 
tha t  h e migh t  reac t  t o th e pain .  Th e reade r  ca n als o m a k e anothe r 
kin d o f  inferenc e whic h woul d no t  b e base d o n th e mos t  likel y 
outcom e o f  th e stor y base d o n th e event s s o far .  Fo r  example ,  i n 
stor y [2] ,  a  plausibl e inferenc e i s tha t  Wil l  m a y decid e t o tak e 
reveng e o n Gail ,  o r  tha t  Wil l  screame d befor e Gai l  spille d th e 
coffee,an d sh e spille d th e coffe e becaus e th e screa m startle d her . 
Intuitively ,  th e defaul t  inferenc e abou t  tempora l  relation s i s tha t 
event s ar e describe d i n th e orde r  i n whic h the y happened . 
Likewise ,  th e mos t  frequen t  defaul t  inferenc e abou t  causa l 
relation s i s tha t  earlie r  event s cause d subsequen t  event s t o 
happen . 

However, it is not always the case that the order in which events 
ar e relaye d m tex t  i s  th e orde r  i n whic h th e reade r  infer s the m t o 

hav e happened .  I t  onl y appear s thi s w a y becaus e text s h  e  ofte n 
writte n i n a  problem/solutio n fashion ,  rathe r  tha n a n 
action/explanatio n fasfiion .  Ther e ar e m a n y text s tha t  d o no t 
m a ke i t  immediatel y c l  sa r  whethe r  o r  no t  event s h a v  e  b e e n relaye d 
i n cause/effec t  order .  Vkhe n thi s happens,differen t  straU;gie s m a y 
arriv e a t  differen t  interpretation s o f  th e order . 

The inferences that are made conform to evaluation metrics 
(Granger ,  1980a )  whic h determin e h o w appropriat e th e i  nferenc e 
is .  Cohesion ,  i n it s  variou s forms ,  i s  on e suc h evaluatio n metric . 
Anothe r  metri c i s parsimon y (Granger ,  1980a ,  1980b) .  Parsimon y 
refer s t o th e observatio n tha t  reader s wil l  infe r  th e leas t 
complicate d explanatio n o f  event s possible .  Fo r  example : 

[3] Mary picked up a magazine. She swatted a fly. 

In the above story, readers will always infer that Mary picked up 
th e magazin e i n orde r  t o swa t  th e fly,  eve n thoug h severa l  othe r 
interpretation s ar e possibl e (fo r  example ,  tha t  sh e picke d u p th e 
magazin e t o read ,  the n w a s annoye d b y th e fly  an d use d th e 
magazin e t o swa t  it .  Reader s wil l  agre e tha t  thes e mor e 
complicate d interpretation s ar e equall y possibl e interpretations . 
But  eve n thoug h thes e interpretation s ar e al l  equall y logicall y 
possible ,  peopl e universall y choos e th e mos t  parsimoniou s o f  th e 
interpretation s - -  i.e. ,  th e on e tha t  wil l  explai n mos t 
parsimoniousl y th e m a x i m u m n u m b e r  o f  event s i n th e text . 

If the reader left a loose end after reading the first sentence in the 
stor y above ,  a s i n figure  la ,  ther e woul d b e n o proble m relatin g th e 
tw o sentence s wit h th e mos t  parsimoniou s inference .  However ,  i f 
th e reade r  m a k e s th e defaul t  inferenc e tha t  M a r y wante d t o rea d 
th e magazine ,  a s i n figure  lb ,  th e reade r  mus t  supp/on < tha t  initia l 
inferenc e wit h th e ne w inferenc e tha t  th e magazin e wa s goin g t o b e 
use d fo r  flyswatting.  Supplantin g occur s w h e n a  defaul t  inferenc e 
m a de b y a  reade r  doe s no t  accoun t  parsimoniousl y fo r  al l  o f  th e 
event s i n th e text . 

Readers are constantly evaluating their own inferences, 
supplantin g inference s whic h ar e no t  parsimonious ,  re -
interpretin g whol e section s o f  tex t  w h e n th e tex t  ha s a  surpris e 
endin g (e.g .  myster y stories ,  jokes) ,  an d s o on .  Judgmenta l 
Inferenc e theor y [Grange r  1982 ]  hypothesize s tha t  al l  inferenc e 
point s ar e i n fac t  decisio n points ,  wher e on e o f  m a n y path s i s 
chose n (e.g .  leavin g a  loos e end ,  mak in g a  defaul t  inference , 
supplantin g a n inference ,  etc. )  base d o n comple x evaluation s o f  th e 
interpretatio n bein g constructed .  Thes e interpretation s ca n 
involv e a  serie s o f  intermediat e steps ,  i n whic h m a n y 
interpretation s ar e tested .  Judgmenta l  inferenc e i s no t  a  consciou s 
attemp t  t o discove r  th e interpretatio n tha t  i s  mos t  parsimonious , 
most  logical ,  o r  mos t  cohesive .  Rather ,  i t  i s  a n unconsciou s process , 
guide d b y inferenc e strategies . 

Kil l  fl y 

o ^ V _ o 

Grasp 
Magazin e Swat  fl y 

Readw>egazin e 

Gras p 
Magazin e Swat  fl y 

(a ) (b ) 

Figur e 1 



3. 0 Theoretica l  Prediction s o f  J u d g m e n t a l  Inferenc e 

Judgmental  inference theory makes several specific predictions of 
ho w peopl e choos e 'inferenc e paths' .  Thi s pape r  an d th e 
experiment s describe d her e focu s o n th e stud y o f  thes e predictions . 
I n particular ,  th e experiment s discusse d belo w focu s o n th e 
followin g questions : 

1. When in the interpretation process are inferences made, if at 
all ? 

2. When in the interpretation process are loose ends left, if at all? 

3. When do inferences get supplanted, if at all? 

4. What happens when a reader doubts an inference? 

5. When there are two (or more) equally plausible, parsimonious, 
and "normal "  interpetation s o f  stor y event s possible ,  whic h 
one wil l  reader s select ,  w h y wil l  the y selec t  it ,  an d wha t  wil l 
happe n i f  doub t  abou t  th e chose n interpretatio n i s introduced ? 

It was pointed out above that a reader may take one of several 
inferenc e path s whe n interpretin g a  story .  Fo r  example ,  reader s 
ca n leav e loos e end s o r  mak e inference s a t  inferenc e points . 
Reader s ca n rea d wit h a  "naive "  o r  a  "suspicious "  understanding : 
the y ca n assum e tha t  th e autho r  i s conveyin g th e fact s o r  tryin g t o 
deceiv e them ,  tha t  actor s i n th e tex t  hav e over t  o r  cover t  goals ,  an d 
so on .  Ye t  mos t  reader s com e u p wit h ver y simila r  interpretation s 
of  stor y events .  Eithe r  al l  reader s follo w th e sam e inferenc e paths , 
or  wit h enoug h constraints ,  al l  inferenc e path s wil l  lea d t o simila r 
interpretation s o f  events .  Thi s theor y espouse s th e latte r  view . 

We theorize that interpretations are based on strategies or 
systemati c choice s betwee n inferenc e paths ,  an d tha t  individual s 
ten d t o us e th e sam e inferenc e path s consistently .  Thi s woul d 
make possibl e th e discover y o f  inferenc e pat h choices ,  an d explai n 
w hy readers '  interpretation s o f  tex t  ar e usuall y similar ,  ye t  diverg e 
on occasion .  However ,  th e inferenc e pat h syste m chose n i s neithe r 
idiosyncrati c no r  universa l  t o al l  readers .  Instead ,  ther e seem s t o 
be a'scale'o f  systems .  W e hav e divide d thi s scal e int o severa l 
broa d categories ,  althoug h i t  shoul d b e note d tha t  i n reality ,  w e 
hav e s o fa r  foun d n o clea r  division s amon g them . 

Those readers who tend to come up with an interpretation of events 
as earl y a s possibl e i n th e readin g an d the n clin g t o tha t 
interpretatio n a s lon g a s possibl e ca n b e describe d &sPerseverers . 
Thos e reader s w h o ten d t o leav e loos e end s abou t  goal s an d plan s 
(unles s th e goal s o r  plan s ar e explicitl y  stated )  ar e know n a s 

Recencies .  Recencie s wil l  com e u p wit h a n interpretatio n fairl y 
lat e i n th e test ,  an d i f  a  conflic t  develop s betwee n possibl e 
interpretations ,  th e interpretatio n base d o n th e mos t  recen t 
informatio n i s chosen . 

There are examples of extreme behavior at both ends of the scale. 
The mos t  dedicate d o f  Recencie s wil l  no t  m a k e inferences .  Unles s a 
goa l  o r  a  pla n i s explicitl y  stated ,  thes e reader s wil l  leav e loos e 
ends .  Suc h behavio r  shoul d resul t  i n quic k reading ,  bu t  slo w an d 
possibl y haphazar d answerin g whe n querie d abou t  inferre d events . 
The extrem e versio n o f  th e Pers e vere r  migh t  b e analagou s t o a 
"paranoid "  reader .  Suc h reader s woul d m a k e inference s base d o n 
preconceive d notions .  The y migh t  relat e tex t  t o thei r  ow n 
experiences ,  o r  ascrib e attribute s t o character s whic h ar e clearl y 
not  i n lin e wit h actua l  text . 

Because there is not necessarily a clear division between the two 
mai n categories ,  ther e ar e reader s wh o behav e a s thoug h the y 
coul d belon g i n eithe r  category .  Suc h reader s ar e calle d Deferrers . 
I t  i s  no t  clea r  whethe r  Deferrer s ar e usin g som e combinatio n o f  th e 
othe r  strategie s o r  a  differen t  sor t  o f  strateg y altogether .  Futur e 
experiment s m a y hel p explai n Deferre r  behavior . 

Recall the following example: 

[1] Melissa began to cry. Tyler had just asked her to marry him. 
Q:  W h y di d Meliss a cry ? 

As Figure 2a shows, a Perseverer reading this story will believe 
tha t  Meliss a wa s upse t  wit h Tyler' s proposal ;  mayb e sh e doesn' t 
lik e Tyler ,  o r  mayb e sh e i s unabl e t o ge t  marrie d eve n thoug h sh e 
love s Tyler .  Th e exac t  caus e i s unknown ,  bu t  th e defaul t  inferenc e 
base d o n he r  tear s i s tha t  sh e i s unhappy .  Tha t  is ,  i n th e absenc e o f 
mor e specifi c  information ,  cryin g i s assume d t o b e a  visibl e sig n o f 
pai n o r  unhappiness ,  an d ther e i s som e actio n whic h ca n explai n 
unhappiness .  A n y ne w informatio n i n th e stor y (here ,  Tyler' s 
proposal )  wil l  b e interprete d a s a n explanatio n fo r  tha t 
unhappines s o r  a  reactio n t o th e unhappiness . 

A Recency would believe just the opposite: that Melissa is happy 
wit h th e proposal ,  an d tha t  sh e i s cryin g tear s o f  joy ,  no t  tear s o f 
sorrow .  Figur e 2 b illustrate s th e inferenc e strateg y o f  a  Recenc y 
tryin g t o understan d th e event s i n thi s story .  Recencie s d o no t 
m a ke a n initia l  inferenc e abou t  Melissa' s crying ,  no t  eve n a  defaul t 
inference ;  unles s a  specifi c  goa l  o r  pla n i s stated ,  a  Recenc y wil l 
leav e a  loos e end ,  waitin g fo r  mor e specifi c  information .  I f  late r 
event s i n th e stor y ar e mor e specifi c  abou t  goal s an d plans ,  the n 
earlie r  event s wil l  b e interprete d i n ligh t  o f  thi s mor e specifi c 
information .  Eve n i f  n o mor e specifi c  informatio n i s given ,  a 

defaul t 

M unhapp y 

M doesn' t 
ik e proposa l 
(inferred ) 

M crie s T propose s 

M happ y 

loos e en d 
M like s proposa l 

(default ) 

M crie s T propose s 

(a ) 
Perserve r  inferenc e behavio r 

(b ) 
Recenc y inferenc e behavio r 

Figur e 2 



Recenc y wil l  us e th e lates t  event s i n th e stor y t o interpre t  earlie r 
events .  Thus ,  a  Recenc y woul d m a k e n o inferenc e abou t  th e caus e 
of  Melissa' s tears .  Th e late r  informatio n abou t  Tyler' s proposa l 
woul d giv e ris e t o a  presume d defaul t  interpretatio n o f  "happ y 
event" ,  an d th e earlie r  event s i n th e stor y woul d b e interprete d a s 
bein g i n lin e wit h a  happ y event ,  s o tha t  Melissa' s tear s ar e 
assume d t o b e tear s o f  joy . 

If this model is correct, reversal of the sentences of the above story 
shoul d produc e th e opposit e interpretatio n fro m th e tw o extrem e 
groups ;  tha t  is ,  whe n presente d with : 

[4] Tyler had just asked Melissa to marry him. She began to cry. 

Recencies should infer that Melissa is unhappy about the proposal, 
whil e Perseverer s shoul d infe r  tha t  sh e i s cryin g tear s o f  joy . 

4.0 Puzzles Solved 

The theory of interpretation strategies helps answer the questions 
pose d earlier .  W e ca n explai n whe n loos e end s wil l  b e lef t  an d 
when inference s wil l  b e mad e a s bein g dependen t  upo n whic h 
inferenc e pat h th e individua l  chooses .  Thi s explanatio n als o 
suffice s fo r  predictin g whe n inference s wil l  b e supplanted .  Anothe r 
proble m tha t  thi s mode l  addresse s i s determinin g whic h o f  tw o 
equall y plausibl e an d parsimoniou s interpretation s wil l  b e 
selected .  Alon g thes e lines ,  Schank ,  et .  al .  explai n suc h 
misunderstandin g i n verba l  communicatio n b y "...maintainin g 
tha t  derivin g a  poin t  i s  a  par t  o f  processing ,  specificall y relate d t o 
th e choic e o f  a n 'inferenc e path' .  Understander s choos e t o proces s 
idiosyncratically "  (Schank ,  et.al. ,  1982 ,  p .  263) .  Thi s explanatio n 
of  derivin g a  poin t  agree s wit h ou r  theor y o f  inferenc e paths . 
However ,  rathe r  tha n believin g understanders '  processin g t o b e 
idiosyncratic ,  thi s mode l  predict s tha t  individual s wil l  ten d t o 
follo w a  singl e strateg y consistently ,  rathe r  tha n arbitraril y 
switchin g fro m pat h t o path . 

Another puzzle is presented in Rumelhart's (1981) work. His 
subject s ha d storie s presente d eithe r  a  wor d a t  a  time ,  a  lin e a t  a 
time ,  o r  al l  a t  once .  Th e subjects '  inference s wer e collecte d eithe r 
at  th e en d o f  a  lin e o r  a t  th e en d o f  th e story .  Rumelhar t  compare d 
fina l  interpetation s o f  subject s w h o rea d th e whol e story ,  an d 
subject s w h o rea d th e stor y a  lin e a t  a  time ,  an d wrote : 

The results showed that subjects who interpreted a line at a 
tim e nearl y alway s generate d th e sam e interpretation s a s 
ths e w h o gav e u s a n after-the-fac t  interpretation .  Th e onl y 
discernabl e differenc e wa s tha t  thos e w h o gav e a n 
interpretatio n onl y a t  th e en d showe d somewha t  mor e 
variabilit y  i n thei r  interpretation s (p .  27) . 

Rumelhart's own explanation of this phenomenon attempted to 
writ e i t  of f  a s 'carelessness '  o n th e par t  o f  th e subjects : 

It appears that this results from more careless reading on 
th e par t  o f  th e subject s offerin g a n interpretatio n onl y a t 
th e en d (p .  27) . 

However, viewed in terms of the inference strategies of 
Judgmenta l  Inferenc e theory ,  i t  i s  possibl e t o interpre t 
Rumelhart' s  dat a a s furthe r  evidenc e fo r  th e hypothesize d strateg y 
paths .  W h e n tex t  i s  presente d t o subject s a  lin e a t  a  time ,  wit h 
inference s abou t  eac h lin e required ,  subject s ar e force d t o ac t  lik e 
Perseverers .  Eve n i f  n o inference s wer e elicite d afte r  eac h line , 
othe r  deman d characteristic s o f  th e tas k virtuall y forc e th e subjec t 
t o interpre t  th e tex t  i n a  particula r  manner .  Fo r  example ,  i f  th e 
tex t  i s  presente d a  singl e lin e a t  a  time ,  visua l  cue s whic h woul d 
allo w th e subject s t o recogniz e tha t  ther e i s mor e tex t  availabl e 
whic h migh t  guid e inference s woul d b e lost .  W h e n subject s hav e 
al l  th e tex t  presente d a t  once ,  the y ar e fre e t o interpe t  tex t  usin g 
thei r  usua l  strateff v oaths .  Thus ,  th e greate r  variabilit y  o f 

interpetatio n i s a n artifac t  o f  thes e differen t  strateg y paths ,  no t  a 
resul t  o f  careles s reading . 

4.1 Experimental Validation of Hypothesis 

Experiments are being conducted to discover whether the inference 
strategie s exist ,  wha t  characteristic s shoul d b e ascribe d t o them , 
an d whethe r  individual s ten d t o us e onl y on e o f  th e inferenc e 
paths .  I n general ,  ou r  experimenta l  methodolog y i s simila r  t o tha t 
whic h Seifert ,  et .  al .  (1982 )  use d i n thei r  experiment s o n pragmati c 
inferences .  Ou r  experiments ,  lik e theirs ,  utiliz e th e method s o f 
fals e recognitio n o f  materia l  no t  foun d i n th e text ,  timing  subjects ' 
readin g speed ,  an d inquirin g abou t  th e subjects '  inference s onl y 
afte r  a  ful l  tex t  i s  read .  Th e mai n differenc e wa s tha t  Seifert ,  et . 
al. ,  use d text s o f  1 7 line s each .  The y reasone d tha t  i t  wa s possibl e 
tha t  whe n reader s wer e presente d wit h onl y tw o line s o f  text ,  thei r 
inferenc e strategie s m a y b e differen t  tha n whe n readin g a  longe r 
text ;  i.e. ,  the y m a y se e i t  a s onl y a  stor y fragment ,  wherea s a  longe r 
tex t  look s lik e a  ful l  story . 

The stories used in our experiment are not as long. However, we 
hav e controlle d fo r  th e possibl e 'isolatio n effect '  o f  shor t  texts .  Th e 
contro l  storie s use d i n thi s experimen t  varie d i n length :  som e o f  th e 
storie s wer e a s shor t  a s th e diagnosti c stories ,  whil e som e wer e 
severa l  line s longer .  I f  ther e i s a  differenc e i n processin g foun d 
betwee n th e lon g an d shor t  contro l  stories ,  the n i t  i s  likel y tha t  th e 
'isolatio n effect '  i s  takin g plac e i n subject' s analyse s o f  th e 
experimenta l  texts .  Thes e technique s shoul d m a k e ou r 
experimenta l  result s externall y valid . 

4.2 Materials 

Ten story sets, each consisting of one story and between six and 
nin e questions ,  ar e presente d t o eac h subjec t  a s a  singl e trial .  Eac h 
stor y describe d a  fairl y  stereotypica l  situatio n foun d i n literatur e 
an d th e media .  Ther e wer e tw o kind s o f  question s t o b e answered . 
Th e firs t  typ e o f  questio n require d th e subjec t  t o provid e eithe r 
informatio n give n i n th e stor y o r  a n inferenc e abou t  th e situatio n 
describe d i n th e story .  Th e secon d typ e o f  questio n require d th e 
subjec t  t o m a k e a  trut h judgmen t  abou t  th e informatio n i n th e 
question ,  whic h w a s eithe r  abou t  informatio n fro m th e stor y o r 
abou t  inference s tha t  coul d b e m a d e abou t  event s i n th e story . 

Each trial had five control and five experimental story sets. 
Contro l  storie s wer e writte n t o virtuall y forc e on e shap e o f 
interpretatio n abou t  th e stor y situation ;  the y wer e worde d s o tha t 
inference s woul d b e m a d e a t  th e sam e point s b y everyone . 
Experimental ,  o r  diagnostic ,  storie s wer e worde d s o tha t  differen t 
shape s o f  interpretation s ar e possible ,  an d s o tha t  inference s nee d 
not  b e mad e a t  th e sam e point s b y al l  readers ,  dependin g upo n h o w 
th e reade r  processe s th e story .  Usually ,  th e diagnosti c storie s 
allowe d tw o nearl y opposit e shape s o f  interpretation .  Also ,  th e 
sentenc e orde r  o f  experimenta l  storie s woul d permi t 
rearrangemen t  wit h th e sam e shape s o f  interpetatio n possible , 
wherea s th e contro l  stories '  sentence s coul d no t  b e rearrange d 
withou t  destroyin g thei r  sense . 

Four versions of each diagnostic story were used. Some versions 
wer e permutation s o f  sentenc e order ,  a s explaine d above .  Other s 
ha d additiona l  informatio n whic h force d th e shap e o f 
interpretation ,  bu t  stil l  allowe d inference s t o b e m a d e a t  differen t 
place s i n th e tex t  b y reader s usin g different .  Becaus e som e 
interpretatio n shape s m a y ten d t o b e mor e c o m m o n tha n others ,  o r 
interpretatio n shape s m a y h e applie d i n a  particula r  order ,  th e 
differen t  version s o f  th e diagnosti c storie s ha d defaul t  inference s 
correspondin g t o severa l  o f  th e interpretatio n shapes .  Thus , 
difference s i n subjects '  interpretation s coul d b e accounte d fo r  b y 
differen t  processin g methods ,  rathe r  tha n particula r  interpretatio n 
shap e biases .  Onl y on e versio n o f  eac h stor y appeare d i n a  trial ,  s o 
fou r  trial s wit h th e differen t  version s wer e constructed . 



I n additio n j a th e differen t  version s o f  th e story ,  ther e wer e thre e 
method s o f  presentation .  A  stor y wa s eithe r  presente d i n it s 
entiret y o r  on e sentenc e a t  a  time ,  t o tes t  Rumelhart' s  results , 
discusse d above .  Asterisk s (* )  wer e i n th e tex t  a t  inferenc e point s 
and a t  th e en d o f  ever y sentence .  However ,  whe n th e storie s wer e 
presente d a  sentenc e a t  a  time ,  th e metho d o f  presentatio n wa s 
eithe r  wit h asterisk s a t  inferenc e point s an d a t  th e end s o f 
sentences ,  o r  onl y a t  th e end s o f  sentences .  Thus ,  ther e wer e thre e 
method s o f  presentatio n possibl e o f  th e fou r  version s o f  th e stor y 
sets ,  fo r  a  tota l  o f  twelv e trials . 

4.3 Procedure 

Subjects were run individually. The subjects read instructions 
fro m a n Appl e I I  microcomputer ,  whic h informe d the m tha t  the y 
woul d tak e a  readin g comprehensio n test .  Th e subject s wer e tol d t o 
rea d th e storie s fo r  comprehensio n rathe r  tha n speed .  The y wer e t o 
pres s th e retur n ke y a s soo n a s the y rea d pas t  a n asterisk ,  eithe r  i n 
th e tex t  o r  afte r  a  question .  Subject s wer e instructe d tha t  al l 
question s wer e t o b e answered ;  response s suc h a s " I  don' t  know" ,  o r 
"th e stor y didn' t  say "  wer e prohibited .  Subject s wer e encourage d t o 
answe r  wit h thei r  bes t  gues s i f  the y weren' t  sur e o f  th e correc t 
response .  I t  wa s suggeste d tha t  th e subjec t  thin k o f  th e storie s a s 
"situations" ,  rathe r  tha n respon d wit h th e actua l  tex t  o f  th e story . 

No task intervened between a story and the questions. Reading 
tim e wa s recorde d a t  eac h asterisk ,  whic h wer e place d a t  inferenc e 
points ,  end s o f  sentences ,  an d end s o f  questions .  On e questio n i n 
eac h stor y se t  coul d b e (randomly )  re-presented ,  followin g th e 
statemen t  "That' s a  goo d answer ,  bu t  ther e i s a  bette r  one .  Ca n yo u 
thin k o f  it?" .  Bot h answer s t o thes e question s woul d b e recorded ,  a s 
wel l  a s th e orde r  i n whic h th e question s wer e presented .  A  subjec t 
coul d b e requestione d fro m zer o t o fiv e times ,  th e numbe r  chose n 
randomly .  Eac h subjec t  wa s give n a s muc h tim e a s necessar y t o 
complet e th e trial . 

4.4 Results 

Not all the data for this experiment have been collected yet. 
However ,  preliminar y result s indicat e tha t  th e Recenc y an d 
Persevere r  strateg y path s d o exist .  Th e theorize d characteristic s o f 
bot h group s ar e als o see m t o b e supported .  I n particular .  Recencie s 
leav e loos e end s whe n n o goa l  o r  pla n i s stated ,  an d mak e 
inference s consisten t  wit h th e defaul t  inferenc e o f  th e lates t  text , 
as evidence d s o fa r  b y readin g time s an d question-answerin g data . 
Furthermore ,  Perseverer s mak e initia l  inference s abou t  goal s an d 
plans ,  an d clin g t o th e initia l  inference s wheneve r  feasible .  I t  als o 
appear s tha t  eac h individua l  tend s t o favo r  a  singl e inferenc e 
strategy . 

When text is presented to subjects a single line at a time, the final 
interpretation s ten d t o b e mor e unifor m tha n whe n th e tex t  i s 
presente d al l  a t  once .  Thoug h i t  i s  stil l  unknow n i f  thi s effec t  i s  a 
significan t  one ,  thi s confirm s Rumelhart' s (1981 )  findings ,  an d i s 
consisten t  wit h th e theor y tha t  withou t  cue s abou t  tex t  length , 
subject s ar e force d t o ac t  a s Perseverers .  Thi s i s evidenc e tha t 
strateg y path s ca n b e chose n b y readers ,  an d henc e tha t  difi'eren t 
choice s o f  inferenc e path s ar e no t  du e simpl y t o individua l 
differences ,  bu t  ar e th e resul t  o f  distinc t  strategies . 

5.0 Conclusion: Future Work 

The experiments described here were only designed to confirm that 
th e strateg y path s exis t  b y demonstratin g tha t  reader s usin g th e 
differen t  strategie s hav e differen t  readin g an d understandin g 
behavior ,  mos t  notably ,  completel y differen t  interpretation s o f 
particula r  texts .  However ,  thes e experiment s di d notcarefull y 
explor e th e underlyin g rule s eac h strateg y ha s whic h gover n 
inferenc e decisions .  Othe r  experiment s ar e currentl y bein g 
designe d t o tes t  hypothese s abou t  th e natur e o f  thes e rules . 

We hav e constructe d a  prototyp e fo r  a  compute r  progra m whic h 
model s th e Persevere r  an d Recenc y inferenc e strategies ,  calle d 
S T R A T E G I S T,  describe d i n Granger ,  Eiselt ,  &  Holbroo k (1983) . 
S T R A T E G I ST wa s base d o n th e dat a w e hav e collecte d fro m th e 
experiment s discusse d i n thi s paper .  W e inten d t o exten d th e 
S T R A T E G I ST mode l  an d us e i t  a s a  test-be d fo r  hypothese s abou t 
strategy-drive n inferenc e rales ,  a s wel l  a s explorin g th e rol e o f  th e 
inferenc e strategie s wit h text s o f  differen t  genres . 
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