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T h e Stor y wit h R e m i n d i n g : 

M e m o r y Retrieva l  i s  Influence d b y Analogica l  Similarit y 

Charle s M .  Wharton^ ,  Keit h J .  Holyoak^ ,  Pau l  E .  Downing^ ' 
Tren t  E .  Lange^ ,  an d Thoma s D .  Wickens ^ 

^Dept .  o f  Psycholog y an d ̂ p t .  o f  Compute r  Science ,  Universit y o f  California ,  Lo s Angeles ,  C A 9002 4 

A b s t r a c t * 

AI models of reminding (ARCS, MAC/FAC) that 
predic t  tha t  memor y acces s i s influence d b y analogica l 
similarit y ar e tested .  I n Experimen t  1 ,  subject s 
initiall y  studie d a  se t  o f  1 2 targe t  stories .  Later , 
subject s rea d 1 0 othe r  cu e storie s an d wer e aske d t o 
writ e dow n th e storie s the y wer e reminde d o f  fro m th e 
first  set .  Cu e storie s wer e associate d wit h eithe r  a n 
analogou s an d disanalogou s targe t  (competitio n 
condition) ,  a n analogou s targe t  (singleto n condition) , 
or  a  disanalogou s targe t  (singleto n condition) .  A n 
effec t  o f  analogica l  similarit y wa s foun d onl y i n th e 
competitio n condition .  Experimen t  2  use d th e sam e 
desig n bu t  target s an d cue s wer e simpl e subject-verb -
objec t  sentences .  Cu e sentence s share d simila r  noun s 
an d verb s wit h targe t  sentences .  Material s wer e 
constructe d suc h tha t  associate d noun s eithe r 
consistentl y mappe d o r  cross-mappe d betwee n cue s 
an d targets .  Consistent-mappe d sentence s wer e 
recalle d mor e tha n cross-mappe d sentence s i n bot h 
conditions .  Issue s fo r  futur e researc h ar e addressed . 

I n t r o d u c t i o n 

One of the central issues in analogical reasoning 
theor y concern s th e degre e analogica l  similarit y 
affect s remindin g (e.g. ,  McDougal ,  H a m m o n d,  & 
Seifert ,  1991) .  Thi s issu e i s importan t  becaus e wha t 
one i s reminde d o f  i n problem-solvin g affect s furthe r 
action .  I f  on e i s reminde d o f  a  analogou s proble m i n 
whic h a  simila r  goa l  wa s solved ,  th e pla n tha t 
achieve d tha t  goa l  ca n b e use d t o solv e th e curren t 
problem .  However ,  i f  on e i s  reminde d o f  pas t 
situation s o n th e basi s o f  superficia l  resemblances , 
littl e o f  th e knowledg e associate d wit h tha t  remindin g 
ca n b e use d t o achiev e th e curren t  goal .  Thi s questio n 

'Preparatio n o f  thi s articl e wa s supporte d b y Contrac t 
M DA 903-89-K-017 9 fro m th e A r m y Researc h 
Institut e an d a  Kec k Foundatio n gran t  an d N S F Gran t 
DIR-902425 1 t o th e U C L A Cognitiv e Scienc e 
Researc h Program .  W e than k Mar y J o Ratterma n an d 
Dedr e Centne r  fo r  assistanc e wit h Experimen t  1 . 

remain s unanswered .  I n th e presen t  experiments ,  w e 
explor e th e retrieva l  condition s tha t  ar e necessar y t o 
demonsu^t e analogica l  reminding . 

C o m p u t e r  M o d e l s o f  R e m i n d i n g 

The extent to which reminding theories assert that 
m e m o ry retrieva l  i s  influence d b y analogica l 
similarit y appear s t o b e partiall y a  functio n o f  th e 
amount  o f  domai n expertis e assume d abou t  th e 
reasoner .  S o m e case-base d reasonin g (CBR )  model s 
implicitl y  represen t  reasonin g don e withi n a  domai n 
of  expertis e (se e revie w i n Reisbec k &  Schank , 
1989) .  A s such ,  memor y acces s i n thes e system s i s 
determine d mostl y b y th e pla n o r  goa l  similarit y 
betwee n th e curren t  proble m an d case s i n memory . 
Case retrieva l  wil l  b e onl y minimall y base d o n 
surfac e similarity .  I n contrast ,  model s o f  mor e 
genera l  remindin g suc h a s A R C S (Thagar d e t  al. , 
1990 )  an d M A C / F A C (Centne r  &  Forbus ,  1991 )  o r 
asser t  tha t  memor y retrieva l  i s  influence d b y surfac e 
(i.e. ,  cue/targe t  lexica l  overlap )  a s wel l  a s analogica l 
similarity . 

I n A R C S theory ,  remindin g i s governe d b y thre e 
type s o f  constraints :  direc t  semanti c similarit y  o f  con -
cepts ,  isomorphis m (consisten t  mappin g o f  predicate s 
and arguments) ,  an d pragmati c centralit y (problem -
solver' s goals )  Retrieva l  first  proceed s wit h a  searc h 
of  al l  symboli c representation s i n memor y t o fin d 
target s tha t  overla p semanticall y wit h proposition s i n 
th e cue .  Second ,  a  connectionis t  "mappin g network " 
i s forme d t o represen t  competin g potentia l  mapping s 
tha t  ar e create d betwee n th e cu e an d semantically -
relate d episode s i n memory .  Th e connection s o f  thi s 
mappin g networ k for m pressure s o n reminding . 
Excitator y an d inhibitor y connection s embod y th e 
thre e constrain t  types .  Finally ,  a  connectionis t 
proces s o f  thi s mappin g networ k produce s retrieva l  o f 
th e episode(s )  i n m e m o r y tha t  bes t  satisf y thes e 
constraints . 

M A C / F AC theor y i s  simila r  t o A R C S i n tha t  re -
trieva l  i s  base d o n semanti c an d structura l  overlap . 
Computationally ,  retrieva l  i s a  two-ste p process .  I n 
th e firs t  stag e ( M A C ) ,  th e episod e i n long-ter m 
m e m o ry tha t  ha s th e mos t  surfac e commonalitie s 
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wit h th e prob e stor y i s retrieved .  Storie s ar e 
represente d i n M A C a s vectors ,  wher e eac h elemen t 
represent s a  word .  Similarit y i s compute d b y takin g 
th e do t  produc t  betwee n th e prob e an d eac h stor y i n 
memory.  A n y othe r  storie s whos e do t  produc t  i s 
withi n 1 0 % o f  th e bes t  matc h ar e als o retrieved .  Th e 
secon d stag e (FAC )  compute s h o w wel l  eac h retrieve d 
firs t  stag e stor y matche s th e cue ,  base d o n c o m m o n 
relationa l  structur e an d objec t  descriptions .  Storie s 
ar e represente d i n F A C i n predicat e calculu s form . 
The episod e wit h th e highes t  match ,  alon g wit h an y 
stor y withi n 1 0 % o f  th e bes t  match ,  i s  retrieved . 

The prediction s o f  A R C S an d M A C / F A C see m rela -
tivel y simple :  Bot h semanti c an d relationa l  similarit y 
shoul d influenc e reminding .  However ,  actuall y 
demonstratin g th e affec t  o f  relationa l  similarit y 
empiricall y ha s prove n difficul t 

Tab l e 1 .  E x a m p l e o f  O n e Material s Se t 
(Lexically-Associate d C u e a n d Targets )  fro m 
Wtiar1onetal.(1991 ) 

C o n s i s t e n t  Ta rge t 
Havin g jus t  b e e n fire d fro m a  hig h leve l  job ,  h e 
decide d t o g o t o hi s churc h fo r  counseling .  T h e 
pasto r  c a l m e d th e businessman . 

Inconsistent Target 
T h e churc h w a s havin g troubl e approachin g 

loca l  corporation s fo r  contribution s t o th e 
shelter .  T h e executiv e soothe d th e priest . 

Target-Cue Sentence 
Th e rabb i  reassure d th e chaimrian . 

Empir ica l  Studie s o f  R e m i n d i n g 

Analogical reminding has been directly examined by 
Ratterma n an d Genme r  (1987) .  Here ,  subject s ini -
tiall y  rea d a  numbe r  o f  stories .  T w o week s late r  sub -
ject s rea d mor e storie s an d wer e aske d t o writ e d o w n 
any storie s tha t  the y wer e reminde d o f  from  th e previ -
ous session .  Ratterma n an d Centne r  varie d objec t  at -
tribut e similarit y an d higher-orde r  relationa l  similarit y 
i n thei r  materials .  Crossin g thes e thes e tw o type s o f 
similarit y resulte d i n fou r  differen t  cue/targe t  similar -
it y  matches ,  (a )  share d objec t  attribute s an d higher-or -
der  relation s (litera l  similarity) ,  (b )  share d objec t  at -
tribute s onl y (mer e appearance) ,  (c )  share d highe r 
orde r  relation s onl y (tru e analogy) ,  an d (d )  n o share d 
objec t  attribute s o r  higher-orde r  relation s (fals e 
analogy) .  N o cu e stor y wa s eve r  matche d t o mor e 
tha n on e targe t  story .  Th e onl y reliabl e difference s 
foun d wer e advantage s fo r  th e literal-similarit y an d 
mere-appearanc e condition s relativ e t o th e true -
analog y an d false-analog y condition s (recal l 
proportion s wer e 0.56 ,  0.53 ,  0.12 ,  an d 0.09 , 
respectively) .  Ratterma n an d Centne r  conclude d tha t 
remindin g i s primarily ,  thoug h no t  exclusively , 
influence d b y objec t  o r  "surface "  similarit y (se e als o 
Centne r  &  Forbus ,  1991 ;  Centne r  &  Landers ,  1985 ; 
Seifer t  e t  al. ,  1986) . 

W hy migh t  th e rol e o f  analogica l  similarit y i n re -
mindin g b e s o difficul t  t o demonstrate ? A n answe r 
can b e foun d b y examinin g computationa l  model s o f 
analogica l  an d case-base d retrieval .  Mos t  suc h 
remindin g model s attemp t  t o retriev e a t  leas t  th e 
singl e bes t  o r  mos t  simila r  targe t  tha t  ca n b e accesse d 
semanticall y fo r  a  give n cue .  Th e mos t  simila r  targe t 
i n memor y i s usuall y considere d t o b e on e tha t  whic h 
i s bot h analogou s t o th e cu e an d share s significan t 
semanti c overla p wit h it .  I f  ther e ar e n o analogou s 
target s tha t  ar e semanticall y relate d t o th e cue ,  the n a 
semantically-relate d non-analogou s targe t  wil l  b e 

considere d t o b e th e bes t  match ,  an d therefor e b e 
retrieved .  Accordingly ,  mos t  contemporar y model s o f 
analogica l  an d case-base d remindin g woul d predic t 
onl y smal l  effect s o f  cue/targe t  analogica l  similarit y 
i n experiment s i n whic h eac h cu e i s semanticall y 
associate d t o a  singl e targe t  ( a singleto n design) . 
Thi s i s becaus e a  singl e relate d targe t  i s likel y t o b e 
retrieve d regardles s o f  whethe r  i t  i s  analogou s o r  not . 
This ,  i n fact ,  i s  wha t  previou s studie s o f  analogica l 
reminding ,  al l  o f  whic h hav e use d singleto n retrieva l 
designs ,  hav e generall y found. . 

I n Wharto n e t  al .  (1991) ,  w e demonstrate d a n effec t 
of  analogica l  similarit y o n remindin g b y usin g a  de -
sig n i n whic h eac h cu e wa s semanticall y associate d 
wit h bot h a  consistently -  an d inconsistently-mappe d 
targe t  i n m e m o r y ( a competitio n design) .  A n 
exampl e o f  ou r  material s an d desig n i s show n i n 
Tabl e 1 .  Target s wer e shor t  text s buil t  aroun d a 
singl e sentenc e w h o s e role s eithe r  m a p p e d 
consistentl y wit h thos e o f  th e cu e (e.g. ,  rabbi/pastor , 
chairman/businessman) ,  o r  mappe d inconsistentl y 
wit h thos e o f  th e cu e (e.g. ,  rabbi/executive , 
chairmanfpriest) . 

A schemati c o f  ou r  desig n i s show n i n Figur e 1 . 
Subject s sa w item s i n bot h competitio n (lef t  boxes ) 
and singleto n condition s (righ t  boxes) .  Wharto n e t 
al .  foun d a n overal l  effec t  o f  analogica l  similarit y o n 
remindin g (i n th e for m o f  consisten t  object-leve l 
mappings) .  However ,  th e effec t  o f  analogica l 
similarit y wa s m u c h large r  i n th e competitio n 
conditio n tha n i n th e singleto n condition . 

Figure 1. Design of Wharton et al. (1991) 
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Tabl e 2 .  Exampl e o f  a  Material s Se t  Use d i n 
Experimen t  1  (afte r  Seifer t  e t  al. ,  1986) . 

Set  A ,  T h e m e 1 :  Erni e wa s reall y encourage d 
abou t  hii s  intervie w fo r  a  securit y guar d a t  th e 
ne w factor y i n town .  H e though t  h e wa s saved . 
Erni e wen t  t o th e shoppin g mall ,  hunte d fo r  a 
dar k blu e securit y guar d uniform ,  an d bough t 
several .  Th e nex t  da y h e receive d a  phon e cal l 
fro m th e factor y personne l  offic e abou t  th e 
securit y guar d position .  Erni e wa s dismaye d tha t 
he ha d waste d nroney .  H e didn' t  hav e a  job . 

Set  A ,  T h e m e 2 :  Da n wasn' t  workin g an d h e 
was ver y concerne d becaus e h e ha d ver y littl e 
lef t  i n hi s ban k account .  Severa l  day s late r  h e 
had lunc h wit h th e chairma n abou t  becomin g a 
broker .  Da n though t  h e ha d mad e a  goo d 
impressio n whe n h e gav e hi s resum e t o th e 
investmen t  partnership .  Da n wen t  t o th e 
departmen t  stor e an d trie d o n som e suits ,  an d 
got  a  few .  H e fel t  tha t  h e wa s movin g u p again . 

Set  B ,  T h e m e 1 :  Ronni e though t  sh e ha d i t 
made becaus e sh e though t  sh e ha d don e wel l  i n 
th e auditio n fo r  a  musician .  Ronni e wen t  t o th e 
musi c showroom ,  playe d som e electroni c key -
boards ,  an d the n purchase d one .  Late r  sh e go t 
a messag e fro m th e guitaris t  abou t  he r  playin g 
keyboards .  Sh e wasn 1 i n a  band .  Ronni e wa s 
dejecte d tha t  sh e ha d oi n u p he r  credi t  card . 

Set  B ,  T h e m e 2 :  P a m wa s worrie d sh e tha t 
sh e ha d blow n he r  savings .  Sh e wa s betwee n 
jobs .  P a m wa s reall y excite d atxju t  he r  tryou t  a s 
a dance r  fo r  a  ne w musical .  Tha t  evenin g sh e 
met  th e directo r  abou t  th e dance r  role .  P a m go t 
ove r  t o som e stores ,  searche d for ,  an d bough t 
Sonne leotards .  Sh e believe d he r  trouble s wer e 
over . 

Exper imen t  1 

The view we took in Wharton et al. (1991)—that our 
result s wit h varie d objec t  (o r  role)-leve l  mapping s 
generalize d t o mea n tha t  analog y influence s 
reminding—coul d b e disputed .  Althoug h ou r 
material s varie d th e consistenc y o f  object-leve l 
mappings ,  w e neve r  manipulate d th e consistenc y o f 
higher-orde r  relationa l  mappings .  A s ca n b e observe d 
wit h th e material s se t  i n Tabl e 1 ,  reassure d 
consistentl y map s t o bot h calme d an d soothed .  Tha t 
is ,  ther e i s n o differenc e i n higher-orde r  relationa l 
consistenc y betwee n th e consisten t  an d inconsisten t 
targets .  Thus ,  ou r  previou s experiment s di d no t 
constitut e a  complet e tes t  o f  th e effec t  o f  analogica l 
similarit y o n reminding . 

We constructe d ne w se t  o f  storie s i n whic h 
cue/targe t  relationa l  consistenc y ha s bee n varied .  A n 

exampl e o f  a  stor y se t  i s show n i n Tabl e 2 .  Here ,  th e 
same underlyin g se t  o f  proposition s ar e use d t o 
construc t  tw o differen t  stor y lines ,  countin g you r 
chicken s befor e they'r e hatche d (them e 1) ,  an d finding 
desperately-neede d employmen t  (them e 2) .  N o 
conten t  word s ar c use d i n mor e tha n on e stor y an d th e 
character s an d object s use d i n se t  A  tha t  m a p t o thos e 
i n se t  B  ar e no t  closel y relate d semanticall y (e.g. , 
stoc k broke r  an d dancer) .  Thus ,  th e paire d storie s 
represen t  analogou s rathe r  tha n literall y simila r 
instantiation s o f  th e sam e c o m m o n theme . 

I n th e presen t  study ,  subject s rate d 1 2 storie s o f 
thi s typ e fo r  imageability .  Later ,  subject s rea d 1 0 
mor e storie s an d wer e aske d t o writ e dow n an y o f  th e 
rate d storie s o f  whic h the y wer e reminded .  W e use d 
th e sam e desig n a s i n Wharto n e t  al .  (1991) .  Th e 
event-relate d cu e an d targe t  storie s wer e eithe r 
instantiation s o f  th e sam e them e (analogous )  o r  o f 
differen t  theme s (disanalogous) .  W e predicte d tha t 
analogou s storie s woul d b e retrieve d mor e tha n 
disanalogou s stories ,  an d tha t  thi s differenc e woul d b e 
greate r  i n th e competitio n tha n i n th e singleto n 
condition . 

M e t h o d 

Materials. Materials consisted of 14 sets of 4 
storie s (se e Tabl e 2) .  S o m e storie s wer e derive d fro m 
Ratterma n an d Centne r  (1987 )  an d Seifer t  e t  al . 
(1986) .  Withi n eac h se t  o f  stories ,  w e constructe d on e 
cor e se t  o f  propositions .  T w o differen t  uniqu e stor y 
plot s wer e create d fo r  eac h stor y se t  b y rearrangin g th e 
sequenc e o f  propositions .  T o avoi d havin g th e 
surfac e orde r  o f  proposition s covar y wit h analogica l 
similarity ,  even t  sequence s share d betwee n 
thematicall y simila r  storie s wer e change d a s muc h a s 
was possibl e withou t  alterin g th e underlyin g stor y 
plot .  Eac h stor y withi n a  se t  wa s writte n abou t  a 
differen t  se t  o f  actor s suc h a s roommates ,  countries , 
or  siblings .  N o conten t  word s o r  prope r  name s wer e 
use d i n mor e tha n on e stor y acros s th e entir e se t  o f 
materials . 

I n orde r  t o determin e if ,  w h e n readin g ou r 
materials ,  peopl e ar e sensitiv e t o th e factor s w e 
manipulated ,  2 0 undergraduate s attendin g th e 
Universit y o f  California ,  Lo s Angele s ( U C L A ) , 
complete d questionnaire s designe d t o asses s th e 
perceive d similarit y o f  th e cu e an d targe t  stories . 
Subject s wer e aske d t o rat e "...ho w simila r  ar e th e 
scene s bein g described "  o n a  6-poin t  Liker t  scal e 
(range :  1 ,  completel y dissimila r  t o 6 ,  completel y 
similar) .  Analogou s stor y pair s wer e rate d mor e 
simila r  tha n disanalogou s stor y pair s (4.7 0 vs .  3.40) , 
F (1 ,  19 )  =  34.86 ,  p  <  .0001 ;  disanalogou s stor y 
pair s wer e rate d mor e simila r  tha n unrelate d stor y 
pair s (2.00) ,  F  (1 ,  19 )  =  67.3 7 p  <  .0001 . 
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Figur e 2 .  Proportio n o f  reminding s fo r  eac h 

conditio n o f  Experimen t  1 . 

Two supersets of materials were created by assign-
in g th e storie s i n eac h o f  stor y set s t o on e o f  tw o 
groups .  Th e tw o storie s fro m eac h stor y se t  assigne d 
t o eac h superse t  containe d dissimila r  themes .  A n 
equa l  numbe r  o f  cue s an d target s cam e fro m eac h su -
perset .  I n orde r  t o hav e al l  storie s appea r  i n al l  condi -
tions ,  w e create d 1 4 separat e configuration s o f  cu e an d 
targe t  stories .  Eac h configuratio n o f  material s wa s 
administere d t o thre e subjects . 

Targe t  an d cu e storie s wer e mad e int o separat e 
booklets .  A  differen t  rando m orde r  o f  target s an d cue s 
was create d fo r  eac h subject .  Eac h bookle t  o f  targe t 
storie s containe d 1 2 storie s ( 2 storie s eac h i n th e 
competitio n analogy ,  competitio n disanalogy , 
singleto n analogy ,  singleto n disanalog y conditions , 
and 4  storie s no t  relate d t o an y cue) .  Eac h bookle t  o f 
cue storie s containe d 1 0 storie s ( 2 storie s eac h i n th e 
competition ,  singleto n analogy ,  singleto n disanalog y 
conditions ,  an d 4  storie s no t  relate d t o an y target) . 

Procedure. Subjects were 42 UCLA 
undergraduate s w h o participate d eithe r  fo r  pa y o r  i n 
orde r  t o mee t  requirement s o f  on e o f  severa l 
psycholog y surve y courses . 

Durin g th e encodin g portio n o f  th e experiment , 
subject s rate d th e targe t  storie s o n a  6-poin t  Liker t 
scal e fo r  imageability .  Subject s wer e no t  informe d 
tha t  the y woul d late r  tr y t o recal l  thes e stories . 
Subject s wer e give n a  5  mi n distracto r  task ,  afte r 
whic h the y wer e aske d t o rea d th e cu e storie s an d 
writ e dow n anythin g tha t  the y wer e reminde d o f  fro m 
th e storie s tha t  the y ha d previousl y rated . 

Data Analysis. Reminding protocols were scored 
wit h respec t  t o whic h stor y wa s accesse d i n respons e 
t o a  give n cue .  Fo r  eac h separat e attemp t  a t  recallin g 
a stor y (i.e. ,  eac h attemp t  t o repor t  wha t  th e subjec t 
considere d a  singl e passage) ,  credi t  fo r  acces s wa s 
give n t o whicheve r  passag e ha d conten t  word s 
recalled ;  i f  conten t  word s fro m tw o passage s wer e in -

cluded ,  credi t  wa s give n t o th e passag e tha t  con -
tribute d th e mos t  conten t  words .  I f  subject s wrot e 
d o wn conten t  word s fro m tw o passage s i n separat e 
retrieva l  attempt s i n respons e t o a  singl e cue ,  acces s 
credi t  wa s give n fo r  each .  Becaus e synony m sub -
stitution s coul d b e confuse d wit h interchange s o f  hy -
ponyms acros s paire d passages ,  a  criterio n o f  litera l 
recal l  ha d t o b e use d i n scorin g conten t  words . 

I n orde r  t o b e abl e t o generaliz e ou r  finding s 
beyon d th e specifi c  material s w e created ,  th e 
conservativ e m i n F '  formulatio n o f  analysi s o f 
varianc e wa s calculate d fo r  al l  test s o f  m e a n 
difference s (Clark ,  1973) .  O n e stor y fro m eac h o f  th e 
28 stor y theme s wa s use d i n every  condition .  Thus , 
ther e wer e 2 8 observation s pe r  conditio n i n th e ite m 
ANOVAs. 

Result s an d Discussio n 

The proportion of target story types of which subjects 
wer e reminde d b y cu e storie s i s show n i n Figur e 2 . 
Subject s recalle d mor e analogou s (consistent )  storie s 
tha n disanalogou s (inconsistent )  stories ,  mi n F '  (1 , 
54 )  =  6.29 ,  p  <  .05 .  Th e interactio n betwee n compe -
titio n an d analogica l  similarit y wa s no t  reliable ,  mi n 
F'  (1 ,  54 )  =  2.39 ,  p  >  .10 ;  however ,  bot h th e subjec t 
and ite m A N O V As wer e significant ,  p  <  .0 5 ( F (1 , 
28 )  =  4.38 .  F(l ,  27 )  =  5.27) .  A s predicted ,  ther e wa s 
mor e acces s o f  analogou s storie s tha n disanalogou s 
storie s withi n th e competitio n condition ,  mi n F '  (1 , 
54 )  =  6.76 ,  p  <  .05 ,  bu t  no t  withi n th e singleto n 
condition ,  m i n F ' < 1 . 

Thes e findings  strongl y suppor t  th e claim s o f 
genera l  remindin g model s suc h a s A R C S a n d 
M A C / F AC tha t  analogica l  similarit y influence s 
memory.  A s i n Wharto n e t  al .  (1991) ,  a n effec t  o f 
analogica l  similarit y wa s onl y obtaine d wit h a 
competitio n design .  Thi s woul d see m t o indicat e tha t 
th e effec t  o f  higher-orde r  cue/targe t  relationa l 
consistenc y o n remindin g i s no t  ver y strong .  Thus , 
our  result s als o impl y tha t  direc t  semanti c similarit y 
of  individua l  concept s (object s an d predicates ) 
dominate s remindin g fo r  novic e subjects . 

Experimen t  2 

In Experiment 1, we demonstrated an effect of 
analogica l  similarit y wit h stor y materials .  Wharto n e t 
al .  (1991 )  showe d a  simila r  effec t  wit h targe t  passage s 
consistin g o f  severa l  sentence s tha t  describe d a  singl e 
scen e (se e Tabl e 1) .  Thus ,  i n th e presen t  Experimen t 
1 an d Wharto n e t  al .  (1991) ,  targe t  material s consiste d 
of  multi-sentenc e scen e o r  stor y descriptions .  I t  i s 
likel y tha t  th e tex t  context s encourage d subject s t o 
m a ke inference s tha t  augmente d thei r  tex t 
representation s an d therefor e increase d th e chanc e tha t 
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analogou s target s woul d recalle d mor e tha n 
disanalogou s targets . 

Th e passage s i n Tabl e 1  ca n b e use d t o illustrat e 
h o w sententia l  contex t  migh t  m a k e reader s ad d addi -
tiona l  knowledg e t o thei r  tex t  representations .  Fo r 
th e consisten t  targe t  i n Tabl e 1 .  i t  i s  natura l  t o infe r 
firom  th e surround  statement ,  Havin g jus t  bee n fired 
f ro m a  hig h leve l  job... ,  tha t  th e businessma n wen t 
t o th e pasto r  abou t  a  persona l  problem ,  an d tha t  th e 
pries t  helpe d th e businessma n t o dea l  wit h thi s 
problem .  Fo r  th e inconsisten t  target ,  th e surround 
statement .  Th e churc h w a s havin g troubl e 
approachin g loca l  corporation s fo r  contributions.. . 
migh t  lea d t o th e inferenc e tha t  th e pries t  wen t  t o th e 
executiv e abou t  a  flnancial  problem ,  an d tha t  th e 
executiv e helpe d th e pries t  t o dea l  wit h it .  Th e cu e 
sentence .  Th e rabb i  reassure d th e chairman ,  althoug h 
not  itsel f  embedde d i n a  tex t  context ,  seem s mor e 
likel y t o elici t  inference s tha t  paralle l  thos e generate d 
when readin g th e consisten t  target .  Th e pasto r  calme d 
th e businessman ,  tha n thos e generate d whe n readin g 
th e inconsisten t  target .  Th e executiv e soothe d th e 
priest... .  Thus ,  additiona l  inference s triggere d b y th e 
surroundin g tex t  contex t  shoul d increas e semanti c an d 
structura l  overla p betwee n subjects '  representation s o f 
th e cu e sentenc e an d o f  th e consisten t  target ,  relativ e 
t o tha t  o f  th e cu e wit h th e inconsisten t  targe t 

I t  i s possibl e tha t  th e inference s tha t  reader s creat e 
fro m multi-sentenc e scen e description s ar e necessar y 
fo r  analog y an d consistenc y effect s i n reminding . 
Thi s vie w contrast s wit h tha t  o f  A R C S an d 
M A C / F A C,  whic h predic t  tha t  target s wit h consisten t 
objec t  mapping s wil l  b e recalle d mor e tha n target s 
wit h inconsisten t  objec t  mappings ,  eve n i n th e 
absenc e o f  differentia l  inferences .  I n orde r  t o tes t 
thes e contrastin g predictions ,  singl e sentenc e target s 
withou t  an y surroundin g tex t  contex t  (e.g. .  T h e 
pasto r  calme d th e businessman )  wer e presente d t o 
subject s durin g initia l  ̂ coding . 

1.0 

= 0. 8 i 
CO 
u 

0.6 -
c 
o 
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inconsisten t 

competitio n singleto n 

Figur e 3 .  Proportio n o f  reminding s fo r  eac h 
conditio n o f  Experimen t  2 . 

M e t h o d 

Materials consisted of 24 sets of sentences. Each set 
consiste d o f  tw o targe t  passage s an d on e cu e sentence . 
Bot h targe t  sentence s wer e relate d t o th e set' s cu e sen -
tence .  Th e matche d targe t  an d cu e sentence s share d 
tw o set s o f  associate d noun s (e.g. ,  pastor ,  priest , 
rabbi ;  businessman ,  executive ,  chairman )  an d a  singl e 
set  o f  associate d verb s (e.g. ,  calm ,  soothe ,  reassure) . 
The noun s an d verb s withi n a  se t  wer e chose n s o tha t 
th e noun s woul d jointl y mak e sens e i n eithe r  th e ob -
jec t  o r  subjec t  position .  Withi n eac h passag e pair , 
verb s wer e randoml y assigne d t o pair s o f  targe t 
nouns ,  afte r  whic h eac h targe t  sentenc e wa s randoml y 
assigne d t o on e o f  th e tw o passages .  I n orde r  t o avoi d 
confoundin g cue/targe t  consistenc y wit h surfac e orde r 
of  th e nou n hyponyms ,  a n equa l  numbe r  o f  activ e an d 
passiv e cu e sentence s an d targe t  sentence s wer e con -
structe d i n eac h condition .  R a n d o m assignmen t  wa s 
use d t o decid e whethe r  cu e an d targe t  sentence s woul d 
be activ e o r  passiv e an d whic h targe t  passag e woul d 
be analogousl y cued . 

Th e methodolog y fo r  similarit y rating s wa s 
virtuall y identica l  t o tha t  Experimen t  1 .  Subject s 
wer e 9 6 U C L A undergraduates .  Consisten t  pair s wer e 
rate d mor e simila r  tha n inconsisten t  pair s (4.1 0 vs . 
3.12) ,  mi n F '  (1 ,  56 )  =  19.76 ,  p  <  .001 .  Inconsisten t 
pair s wer e rate d mor e simila r  tha n unrelate d pair s 
(2.07) ,  m i n F (1,51 )  =  19.11,p<.001 . 

Ther e wer e 2 4 differen t  configuration s o f  cu e an d 
target s sentences .  Eac h configuratio n wa s adminis -
tere d t o thre e subjects .  Th e desig n o f  targe t  an d cu e 
booklet s wa s identica l  t o tha t  i n Experimen t  1 . 

Subject s wer e 7 2 U C L A undergraduate s w h o partic -
ipate d eithe r  fo r  pa y o r  i n orde r  t o mee t  requirement s 
of  a n introductor y psycholog y course .  W e use d th e 
same desig n an d procedur e a s i n Experimen t  1  excep t 
tha t  subject s m a d e thre e separat e rating s passes ,  re -
spectively ,  fo r  plausibility ,  meaningfulness ,  an d im -
ageability .  Subject s wer e give n 2 0 s  t o rea d an d rat e 
eac h sentenc e durin g eac h pas s throug h thei r  targe t 
sentenc e booklets . 

Al l  4 8 targe t  sentence s appeare d i n al l  conditions . 
Consequently ,  w e treate d eac h targe t  a s a n observatio n 
fo r  th e ite m A N O V A s (i.e. ,  n  =  4 8 observations) . 
We use d Experimen t  I' s  scorin g rules . 

Result s a n d Discussio n 

The proportion of target sentences retrieved is shown 
i n Figur e 3 .  Althoug h th e differenc e i s relativel y 
small ,  acces s wa s mor e likel y wit h structurall y 
consisten t  target s tha n wit h structurall y inconsisten t 
targets ,  mi n F "  (1 ,  93 )  =  5.76 ,  p  <  .05 .  Ther e wa s 
les s acces s o f  eac h targe t  typ e i n th e competito r 
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conditio n tha n i n th e singleto n condition ,  mi n F '  (1 , 
92)  =  33.39 ,  p<.001 . 

That  consisten t  S V O target s wer e recalle d mor e 
tha n inconsisten t  S V O target s i s a n importan t  findin g 
fo r  theorie s o f  analogica l  reminding .  Targe t  passage s 
were no t  see n wit h a  surroundin g contex t  whic h coul d 
have biase d subjects '  interpretation s o f  targe t 
sentence s an d s o accounte d fo r  ou r  previou s results . 
Thi s findin g implie s tha t  eve n minima l  configura l 
difference s betwee n episode s i n memor y wil l 
influenc e memor y retrieval ,  a s claime d b y ARCS an d 
MAC/FAC. 

Futur e Direction s 

There are several general areas in which investigation 
woul d contribut e muc h t o theorie s o f  analogica l 
reminding .  On e possibl e weaknes s wit h ou r  studie s 
concern s th e shor t  time  dela y tha t  w e hav e alway s 
used ,  5  min .  C B R system s generall y mode l  retrieva l 
of  episode s lon g afte r  the y hav e bee n experienced . 
Thus ,  th e effec t  o f  time  dela y o n remindin g witi i 
stor y materia l  i s  a  critica l  are a i n nee d o f 
investigation . 

Perhap s th e mos t  pressin g are a fo r  futur e researc h 
on case-base d remindin g i s o n th e difference s betwee n 
exper t  an d novic e remindings .  Suc h wor k i s 
necessar y t o resolv e th e claim s o f  som e CB R model s 
relativ e t o thos e o f  genera l  remindin g system s suc h a s 
ARCS an d MAC/FAC. 

Finally ,  futur e wor k need s t o addres s th e rol e o f 
comprehensio n an d inferenc e processe s i n reminding . 
ARCS,  whic h use s onl y taxonomi c relation s betwee n 
individua l  concept s a s retrieva l  paths ,  lack s an y capac -
it y t o infer ,  fo r  example ,  tha t  th e overal l  them e o f  a 
passag e i s "retaliation" .  A s a  result ,  th e mode l  i s  un -
abl e t o us e suc h implici t  abstraction s t o guid e 
retrieva l  b y indexin g episode s wit h simila r  abstrac t 
themes .  Accordingly ,  ARCS migh t  hav e difficult y 
modelin g Experimen t  1 .  W e hav e addresse d thi s 
proble m wit h REMIN D (Lang e &  Wharton ,  1992) ,  a 
structure d connectionis t  mode l  tha t  integrate s tex t 
inferencin g an d episodi c reminding .  Futur e 
experimenta l  studie s shoul d addres s th e question s o f 
why structura l  an d analogica l  similarit y affec t 
reminding s — d o syntacti c structura l  isomorphism s 
pla y a  rol e i n retrieva l  i n an d o f  themselves ,  o r  ca n 
th e entir e effec t  o f  analogica l  similarit y b e explaine d 
by inferre d similaritie s produce d i n th e cours e o f 
understandin g th e them e o f  a  story ? 
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