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A n Inhibitor y M e c h a n i s m fo r  Goal-Directe d Analogica l  M a p p i n g 

Barbar a A .  Spellma n Keit h J .  Holyoa k 
Departmen t  o f  Psycholog y 

Universit y o f  California .  Lo s Angeles ,  C A 90024-156 3 

A b s t r a c t * 

Theorie s o f  analogica l  thinkin g hav e differe d 
i n th e role s the y ascrib e t o processin g goal s a s a 
sourc e o f  constrain t  o n analogica l  mappings .  W e 
repor t  a n experimen t  tha t  examine s th e impac t  o f 
processin g goal s o n subjects '  mapping s i n (a )  a 
tas k involvin g generatio n o f  plo t  extension s fo r 
soa p oper a scripts ,  an d (b )  a n explici t  m o p i n g tas k 
base d o n character s i n th e scripts .  Th e script s wer e 
writte n s o tha t  th e mapping s fo r  centra l  character s 
wer e four-way s ambiguous .  Manipulation s o f 
subjects '  processin g goal s influence d thei r  preferre d 
m£q)pings ,  bot h i n th e plot-extensio n an d mappin g 
tasks .  I n th e latte r  task ,  goal-irrelevan t  informatio n 
contribute d t o th e resolutio n o f  m^p ing s tha t  wer e 
ambiguou s o n th e basi s o f  goal-relevan t 
informatio n alone .  Th e qualitativ e patter n o f 
result s wa s successfull y simulate d usin g A C M E,  a 
constraint-satisfactio n mode l  o f  mapping ,  i n whic h 
processin g goal s ar e assume d t o contro l  a n 
inhibitor y proces s o f  selectiv e attention . 
Processin g goal s attenuat e th e activatio n leve l  o f 
goal-irrelevan t  information ,  reducin g o r  eve n 
eliminatin g it s impac t  o n mappin g decisions . 

Introduction 

A crucia l  requiremen t  fo r  purposefu l  thinkin g 
i s ensurin g tha t  inference s ar e relevan t  t o th e goal s 
of  th e reasone r  (se e Holyoa k &  Spellman ,  1993 , 
fo r  a  revie w o f  recen t  wor k o n thinking) .  W e 
sugges t  tha t  maintainin g relevanc e o f  inference s 
depend s i n par t  o n goal-directe d inhibitio n o f 
irrelevan t  informatio n tha t  migh t  otherwis e 
misdirec t  th e reasonin g process .  Th e impac t  o f 
processin g goal s an d th e possibl e rol e o f  a n 
inhibitor y mechanis m fo r  selectiv e attentio n ca n b e 
investigate d i n th e contex t  o f  analogica l  mapping . 
Most  computationa l  model s o f  analogica l  inferenc e 
hav e postulate d (althoug h no t  alway s implemented ) 
some mechanis m b y whic h th e reasoner' s externa l 
purpos e i n usin g th e analog y ca n influenc e 
analogica l  transfe r  (e.g. ,  Falkenhainer ,  Forbu s & 
Centner ,  1989 ;  Forbu s &  Oblinger ,  1991 ;  Holyoa k 

*  Thi s researc h wa s supporte d b y a  U C L A 
Academi c Senat e Researc h Suppor t  Gran t  t o K . 
Holyoa k an d N S F Gran t  DIR-902425 1 t o th e 
U C LA Cognitiv e Scienc e Researc h Program .  W e 
than k Eri c Mel z fo r  hi s technica l  asistance . 

& Thagard .  1989 ;  Kedar-Cabelli ,  1985 ;  Winston , 
1980) . 

Al thoug h theorist s hav e generall y 
acknowledge d tha t  analogica l  inferenc e i s someho w 
influence d b y goal s an d context ,  view s diffe r  a s t o 
whethe r  suc h pragmati c constraint s ente r  int o th e 
mappin g process .  Th e cleares t  contras t  i s  offere d 
by tw o genera l  theorie s o f  analogica l  mapping : 
Centner' s structure-mappin g theor y (1983 ,  1989 ) 
and Holyoa k an d Thagard' s multiconstrain t  theor y 
(Holyoak .  1985 ;  Holyoa k &  Thagard .  1989) .  Th e 
structure-mappin g theor y an d it s  computationa l 
implementation ,  S M E (Structure-Mappin g Engine ) 
operatin g wit h structure-mappin g rule s (Falken -
haine r  e t  al. ,  1989) ,  postulate s tha t  th e mappin g 
proces s i s  purel y syntacti c an d i s no t  directl y 
influence d b y pragmati c constraints .  "[Pjlan s an d 
goal s an d othe r  aspect s o f  curren t  contex t  influenc e 
th e analog y proces s befor e an d afte r  th e analog y 
engin e bu t  no t  durin g it s  operation "  (Gentner , 
1989 ,  p .  215 ;  italic s i n original) . 

I n contrast ,  th e multiconstrain t  theor y 
assumes tha t  goal s an d contex t  affec t  ever y stag e o f 
analogica l  inference ,  includin g th e centra l  mappin g 
stage ,  yieldin g th e predictio n tha t  "Differin g goal s 
ca n lea d t o differen t  mapping s fo r  wha t  i s 
putativel y th e 'same '  analogy... "  (Holyoak ,  1985 , 
p.  76) .  Holyoa k an d Thagar d (1989 )  propose d a 
computationa l  mode l  calle d A C M E (Analogica l 
Constrain t  Mappin g Engine) ,  i n whic h pragmati c 
and othe r  constraint s interac t  durin g th e mappin g 
proces s t o generat e cortespondence s b y paralle l 
constrain t  satisfaction .  Her e w e wil l  repor t  th e 
result s o f  a n experimen t  testin g A C M E ' S predictio n 
tha t  differen t  goal s o f  th e analogis t  ca n lea d t o 
differen t  mapping s fo r  th e sam e analogy ,  an d tha t 
goal s activel y interac t  wit h othe r  type s o f 
constraint s o n mapping .  T o mode l  ou r  result s w e 
develo p a n extensio n o f  A C M E i n whic h a n 
inhibitor y mechanis m fo r  selectiv e attentio n allow s 
goal s t o influenc e mapping . 

We wishe d t o sho w tha t  mappin g (i n addition , 
presumably ,  t o pre-mappin g an d post-mappin g 
processes )  i s a  locu s o f  goal-directe d processing . 
Pre-mappin g selectio n o n th e basi s o f  th e goa l 
coul d operat e b y blockin g goal-irrelevan t 
informatio n i n long-ter m m e m o r y fro m th e 
workin g memor y use d fo r  mapping .  B y analog y t o 
Broadbent' s (1958 )  mode l  o f  selectiv e attention ,  w e 
wil l  refe r  t o th e hypothesi s tha t  pragmatic s entirel y 
screen s ou t  goal-irrelevan t  informatio n prio r  t o 
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mappin g a s th e "filter "  hypothesis ,  an d b y analog y 
t o Treisman' s (1964 )  alternativ e t o Broadbent' s 
model  w e wil l  refe r  t o th e hypothesi s tha t 
pragmatic s deemphasize s goal-irrelevan t 
informatio n withou t  necessaril y  screenin g i t  ou t 
entirel y a s th e "filter-attenuation "  hypothesis .  Not e 
tha t  i f  selectiv e attentio n i s viewe d a s a n inhibitor y 
process ,  the n complet e filterin g i s th e logica l 
extrem e o f  a  filter-attenuaiio n mechanis m i n whic h 
th e deemphasize d informatio n i s full y  inhibited . 
T h e A C M E model ,  whic h treat s pragmati c 
importanc e a s a  continuum ,  i s compatibl e wit h th e 
filter-attenuatio n hypothesis .  T o distinguis h thes e 
alternatives ,  w e sough t  evidenc e tha t  processin g 
goal s affec t  mappin g withou t  completel y screenin g 
out  goal-irrelevan t  aspect s o f  th e sourc e prio r  t o 
mapping .  T o d o s o w e attempte d t o sho w tha t 
goal-irrelevan t  informatio n actuall y doe s influenc e 
subjects '  mappings ,  servin g t o disambiguat e 
mapping s tha t  canno t  b e decide d o n th e basi s o f  th e 
goal-relevan t  informatio n alone .  Paradoxically , 
establishin g tha t  goal s influenc e th e mappin g 
proces s itself ,  rathe r  tha n solel y actin g a s a  pre -
mappin g filte r  o n inputs ,  require s simultaneousl y 
demonstratin g a  secondar y influenc e o f  goal -
irrelevan t  aspect s o f  th e analogs . 

Finally ,  t o rul e ou t  a n explanatio n solel y i n 
term s o f  post-mappin g processes ,  suc h a s transfe r 
and adaptatio n o f  a  proble m solutio n (Novic k & 
Holyoak ,  1991) ,  ou r  mai n dependen t  measur e wa s a 
mappin g tas k tha t  di d no t  requir e additiona l  post -
mappin g processes . 

Analogies Between Soap-Opera Plots 

Our  experimen t  involve d analogie s i n whic h 
certai n ke y object s wer e four-way s ambiguou s o n 
structura l  ground s alone ,  wit h tw o alternativ e 
mapping s bein g supporte d b y eac h o f  tw o set s o f 
relations .  T h e processin g goa l  w a s the n 
manipulate d s o a s t o emphasiz e on e o f  th e tw o set s 
of  relations .  I f  th e processin g goa l  wer e use d t o 
filte r  ou t  al l  informatio n tha t  wa s no t  emphasize d 
by th e pragmati c manipulation ,  the n tw o mapping s 
woul d remai n viable ,  wit h n o basi s fo r  selectin g 
betwee n them .  However ,  i f  th e processin g goa l 
emphasize s th e goal-relevan t  informatio n bu t  doe s 
no t  completel y filte r  ou t  goal-irrelevan t 
information ,  a s th e filter-attenuatio n hypothesi s 
allows ,  the n th e goal-relevan t  an d goal-irrelevan t 
informatio n coul d jointl y determin e a  singl e 
optima l  maiq)in g fo r  eac h ambiguou s element . 

Method 

Ninety-si x subject s enrolle d i n introductor y 
psycholog y a t  U C L A participate d i n th e 
experiment ,  whic h wa s base d o n a  scenari o 
involvin g plagiaris m o f  soap-oper a plots .  Subject s 
wer e tol d t o preten d tha t  the y wer e successfu l 

writer s o f  a  ne w soa p opera ,  an d tha t  the y wer e i n 
cour t  tryin g t o prov e tha t  writer s fro m anothe r  soa p 
oper a ha d stole n thei r  ideas .  Firs t  the y wer e 
presente d wit h th e sourc e - -  th e plo t  o f  thei r  o w n 
soa p opera ,  calle d Soa p Oper a Universit y  (SO-U) . 
Character s i n S O - U include d a n ex-alcoholi c 
professo r  name d Peter ,  Peter' s researc h assistan t 
Susan ,  w h o wa s no w runnin g Peter' s lab ,  Peter' s 
brothe r  Ben .  an d som e othe r  mino r  characters .  Th e 
thre e majo r  relation s betwee n thes e character s were : 
Professiona l  (Pete r  wa s Susan' s boss) ;  Romanti c 
(Pete r  wa s i n lov e wit h Susan) ;  an d Inheritanc e 
(Pete r  cheate d Be n ou t  o f  mone y th e latte r  shoul d 
hav e receive d fro m th e wil l  o f  a  mutua l  relative) . 

The plo t  o f  th e othe r  soa p opera ,  Soa p Oper a 
Cit y (S O City) ,  involve d tw o fairl y distinc t  set s o f 
characters .  Th e "lawye r  set "  include d Leslie ,  a n ex -
addic t  entertainmen t  lawyer ,  an d Mark ,  a  youn g 
lawye r  workin g a t  he r  firm  w h o ha d ofte n filled  i n 
fo r  her .  Th e "docto r  set "  include d David ,  a 
prominen t  physicia n w h o ha d suffere d a  nervou s 
breakdown ,  an d Felice ,  a n inter n w h o wa s n o w 
treatin g mos t  o f  David' s patients .  Lesli e an d Davi d 
wer e half-sibling s an d Mar k an d Felic e wer e 
cousins .  Bot h pair s ha d agin g relative s read y t o 
leav e the m mone y i n a  will ;  i n on e versio n o f  th e 
stor y Lesli e an d Felic e (th e w o m e n )  chea t  Davi d 
and Mar k (th e m e n ) ,  respectively ,  ou t  o f  thei r 
share s o f  th e inheritance ,  an d i n th e othe r  versio n 
th e m e n chea t  th e w o m e n ou t  o f  thei r  shares .  I n 
S O City ,  th e thre e analogous  majo r  relation s wer e 
as follows :  Professiona l  (Lesli e wa s Mark' s bos s 
and Davi d wa s Felice' s boss) ;  Romanti c (Mar k wa s 
i n lov e wit h Lesli e an d Felic e wa s i n lov e wit h 
David) ;  an d Inheritanc e (eithe r  Lesli e cheat s Davi d 
and Felic e cheat s Mar k o r  vic e versa) .  Fro m thi s 
descriptio n th e objec t  mapping s ar e ambiguous ;  fo r 
example ,  i f  th e w o m e n ar e th e cheater s the n Pete r 
seems t o m a p equall y t o Lesli e an d Felice . 

Th e processing-goa l  manipulatio n wa s 
accomplishe d usin g a  "plot-extension "  task .  A t  th e 
end o f  th e descriptio n o f  SO-U ,  subject s wer e tol d 
what  haRjene d i n th e Thursda y an d Frida y episodes . 
I n on e o f  th e episodes ,  th e "Professiona l 
continuation" ,  Pete r  steal s th e credi t  fo r  Susan' s 
successes ;  i n th e "Romanti c continuation" ,  Pete r 
goe s t o Susan' s apartmen t  an d trie s t o persuad e he r 
t o le t  hi m spen d th e night .  Afte r  readin g th e 
descriptio n o f  th e character s o n th e plagiarize d 
show ,  S O City ,  subject s wer e tol d tha t  a  judg e ha d 
see n a  cop y o f  th e tap e o f  th e nex t  S O Cit y 
episode ,  tha t  i t  involve d thre e characters ,  an d tha t  i t 
was "jus t  like "  th e S O - U Thursda y (o r  Friday ) 
show .  T o demonstrat e tha t  S O Cit y wa s reall y 
stealin g th e idea s o f  SO-U ,  subject s wer e aske d t o 
describ e wha t  the y thin k happene d o n th e tap e an d 
whic h thre e character s wer e involved .  The y wer e 
tol d tha t  predictin g thes e event s successfull y woul d 
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Tabl e 1 .  Optima l  mapping s fo r  th e mai n sourc e character s base d o n goal-relevan t  relatio n (Professiona l  o r  Romantic ) 
and gende r  o f  cheate r  i n th e Inheritanc e relation . 

Professiona l 
Plo t  -  Extensio n 

Gender  o f  Cheate r 
Mal e Femal e 

D A V I D LESLI E 
FELIC E M A RK 

Rol e 

Boss 
Underlin g 

Sourc e 
Characicr s 

P E T ER 
S U S AN 

Romanti c 
Plo t  -  Extensio n 

Rol e 1  Gende r  o f  Cheate r 
H Mal e Femal e 

Pursue r  H  M A R K FELIC E 
Pursue d H  LESLI E D A V I D 

be th e stronges t  possibl e evidenc e tha t  th e othe r 
writer s wer e stealin g thei r  ideas .  I t  wa s assume d 
tha t  subject s woul d writ e plo t  extension s tha t  wer e 
analogou s t o th e appropriat e subplo t  continuation ; 
tha t  is ,  tha t  th e pragmati c manipulatio n shoul d 
defin e th e choic e o f  continuatio n use d i n th e plot -
extensio n task .  Th e thre e character s woul d includ e a 
Peter-analog ,  a  Susan-analo g an d a n analo g o f  th e 
mino r  characte r  involve d i n th e relevan t 
continuation .  B y providin g al l  subject s wit h 
extension s o f  th e sourc e base d o n bot h Professiona l 
and Romanti c relations ,  an d b y counterbalancin g 
whic h o f  thes e extension s becam e th e pragmati c 
focus ,  th e desig n mad e i t  possibl e t o contro l  fo r  th e 
shee r  numbe r  o f  possibl e inference s tha t  coul d b e 
produce d usin g mapping s base d o n eac h o f  th e tw o 
set s o f  primar y relations .  Thi s i s a n importan t 
contro l  becaus e th e S M E mode l  postulate s tha t 
number  o f  possibl e inference s i s a  facto r  tha t 
influence s mappin g preferences .  Th e presen t 
experimen t  hel d numbe r  o f  possibl e inference s 
constan t  a s processin g goal s wer e manipulated . 

Subject s wer e the n give n a  mappin g task . 
They wer e tol d tha t  th e judg e wante d the m t o 
explicitl y  tel l  whic h character s o f  S O Cit y wer e 
lik e whic h character s o f  SO- U becaus e tha t  woul d 
provid e eve n mor e evidenc e o f  th e plagiarism .  Th e 
si x character s fro m SO- U wer e liste d an d subject s 
wer e encourage d t o matc h onl y on e characte r  fro m 
SO Cit y t o eac h characte r  o f  SO-U .  I f  goal s 
operat e i n accor d wit h th e filter-attenuatio n 
hypothesis ,  the n subjects '  choice s o f  mapping s 
may reflec t  bot h th e pragmati c manipulatio n an d 
th e informatio n conveye d b y th e incidenta l 
Inheritanc e relation . 

Tabl e 1  illustrate s th e predicte d mapping s fo r 
th e tw o centra l  character s i n th e sourc e a s a 
functio n o f  ou r  tw o mai n manipulation s (i.e. , 
whic h subplo t  wa s relevan t  i n th e plot-extensio n 
tas k an d w h o cheate d w h o m ou t  o f  thei r 
inheritance) .  Eac h o f  thes e sourc e character s - -
Pete r  an d Susa n -  ma y m a p t o an y o f  fou r 
character s fro m th e target ,  dependin g o n th e 
pragmati c manipulatio n an d th e incidenta l 
Inheritanc e relation .  Fo r  bot h th e plot-extensio n 
and th e mappin g tasks ,  subjects '  choic e o f 
mapping s fo r  thes e character s mad e i t  possibl e t o 
diagnos e whethe r  the y wer e sensitiv e t o th e 

pragmati c focu s (eithe r  Professiona l  o r  Romantic ) 
and/o r  t o th e incidenta l  Inheritanc e relation .  Fo r 
example ,  conside r  th e possibl e mapping s fo r  Pete r 
summarize d i n Tabl e 1 .  Suppos e th e plo t 
extensio n mad e Professiona l  relation s th e pragmati c 
focus .  I f  subject s prov e sensitiv e t o thi s 
manipulation ,  the y shoul d ten d t o ma p Pete r  t o 
eithe r  Davi d o r  Leslie ,  rathe r  tha n Mar k o r  Felice . 
Suppos e als o tha t  th e incidenta l  Inheritanc e relatio n 
establishe d tha t  th e cheate r  wa s female .  I f  subject s 
wer e sensitiv e t o th e Inheritanc e relation ,  the y 
shoul d ma p Pete r  t o eith ^  Lesli e o r  Felice ,  rathe r 
tha n Davi d o r  Mark .  Finally ,  i f  subject s i n thi s 
exampl e wer e sensitiv e t o bot h th e pragmati c focu s 
an d t o th e incidenta l  relation ,  the y shoul d ma p 
Pete r  t o Lesli e -  th e on e choic e tha t  i s  supporte d 
bot h b y th e Professiona l  an d th e Inheritanc e 
relations .  Th e desig n thu s make s i t  possibl e t o 
determin e whethe r  th e impac t  o f  th e pragmati c 
manipulatio n ca n b e attribute d t o a  mechanis m tha t 
entirel y screen s ou t  goal-irrelevan t  relation s prio r  t o 
mappin g (th e filte r  hypothesis) ,  o r  whethe r  th e 
processin g goa l  serve s t o emphasiz e th e relevan t 
relatio n withou t  entirel y suppressin g incidenta l 
relation s (filter-attenuatio n hypothesis ) 
Becaus e th e plot-extensio n tas k directl y depende d 
on a  specifi c  typ e o f  relatio n (eithe r  Professiona l 
or  Romantic) ,  w e woul d expec t  pragmati c focu s 
t o hav e a  stron g impac t  o n th e choic e o f 
character s use d i n tha t  task .  T o th e exten t  tha t  a 
stron g pragmati c focu s implie s attenuatio n o f 
goal-irrelevan t  relations ,  incidenta l  Inheritanc e 
shoul d hav e a  reduce d effec t  o n characte r  choic e i n 
th e plot-extensio n task .  I n contrast ,  th e mappin g 
tas k doe s no t  directl y deman d tha t  th e goal -
relevan t  relatio n b e o f  exclusiv e concern ;  henc e 
th e impac t  o f  th e pragmati c manipulatio n woul d 
be expecte d t o b e les s extreme ,  an d th e influenc e 
of  th e goal-irrelevan t  relation s woul d b e les s 
attenuated .  Th e mappin g tas k i s therefor e mor e 
likel y tha n th e plot-extensio n tas k t o provid e 
evidenc e tha t  goal-relevan t  an d goal-irrelevan t 
relation s ca n jointl y guid e th e choic e o f 
mappings  fo r  ambiguou s characters . 

The complet e desig n ha d th e for m o f  a 
2x2x2x2x 6 factorial .  Th e factor s o f  theoretica l 
interes t  wer e th e subplo t  involve d i n th e plot -
extensio n tas k (Professiona l  o r  Romantic )  an d th e 
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Plo t -ex tens io n 

incorrec t  o n 
goal-relevan t 

relation 

correc t  o n 
goal-relevan t 

relation 

othe r 

•  correc t  o n 
Incidenta l 
Inheritanc e 
relation 

Q not correct 
on Incidenta l 
Inheritanc e 
relation 

H other 

M a p p i n g 

correc t  o n Incorrec t  o n 
goal-relevan t  goal-relevan t 

relation relation 

othe r 

Figur e 1 .  Percentage s o f  subject s i n th e plot-extensio n tas k (left )  an d th e mappin g tas k (right )  w h o mappe d majo r 
character s (Pete r  an d Susan )  i n accor d wit h th e goal-relevan t  relatio n (eithe r  Professiona l  o r  Romantic )  an d wit h th e 
incidenta l  Inheritanc e relation . 

gende r  o f  th e cheate r  i n th e Inheritanc e relatio n 
(ma l e o r  female) .  T h e othe r  factor s (orde r  o f 
subplo t  continuation s i n source ;  orde r  o f  characte r 
set s i n target ;  orde r  o f  n a m e s o n th e m a p p i n g task ) 
represente d counterbalancin g o f  variou s presentatio n 
details .  B e c a u s e th e desig n generate d a  tota l  o f  9 6 
possibl e condition s (includin g counterbalancing) , 
eac h subjec t  i n th e experimen t  receive d a  four-pag e 
book le t  containin g a  un iqu e comb ina t i o n o f 
materials . 

Results and Discussion 

For  bot h th e plot-extensio n tas k an d th e 
mappin g task ,  th e primar y focu s o f  th e analyse s 
was o n answerin g tw o questions .  First ,  wer e 
subjects '  mapping s primaril y guide d b y th e goal -
relevan t  relatio n (eithe r  Professiona l  o r  Romantic) ? 
Second ,  wer e subjects '  mapping s als o influence d b y 
th e incidenta l  Inheritanc e relation ? 

P lo t -ex tens io n task .  I n orde r  t o 
determin e whethe r  subjects '  choice s o f  character s 
wer e guide d b y th e goal-relevan t  relatio n (eithe r 
Professiona l  o r  Romantic )  and/o r  b y th e incidenta l 
Inheritanc e relation ,  w e score d th e frequencie s wit h 
whic h variou s possibl e combination s o f  character s 
i n th e targe t  soa p oper a wer e use d a s analog s o f  th e 
Pete r  (boss/pursuer )  an d Susa n (underUng^ursued ) 
character s i n th e source .  A s summarize d i n Tabl e 
1,  ther e wer e fou r  possibl e choic e combination s 
(th e tw o character s i n eac h column )  tha t  woul d 
provid e a  structurall y consisten t  pai r  o f  analog s t o 
Pete r  an d Susan .  O f  thes e fou r  combinations ,  tw o 
wer e consisten t  wit h th e goal-relevan t  relatio n 
(Professiona l  o r  Romantic )  an d tw o wer e consisten t 
wit h th e incidenta l  Inheritanc e relation .  Figur e 1 
(lef t  panel )  present s th e percentag e o f  subject s w h o 
selecte d eac h o f  th e fou r  possibl e consisten t  pairs , 
or  som e othe r  inconsisten t  o r  unrelate d characte r 
set .  Th e grea t  majorit y o f  subject s wrot e stor y 
extension s usin g on e o f  th e tw o pair s compatibl e 
wit h th e goal-relevan t  relation .  Th e iM-eferenc e fo r 
character s consisten t  wit h th e goal-relevan t  rathe r 

tha n th e alternativ e goal-irrelevan t  relatio n ( 8 8 % 

versu s 2 % )  wa s highl y significant ,  X ^  (1 )  =  78.2 , 
p <  .001 .  Th e preferenc e fo r  mapping s consisten t 
wit h th e incidenta l  Inheritanc e relatio n wa s smalle r 

( 5 3 % versu s 3 6 % )  an d no t  significant ,  X ^  (1 )  = 
2.98 ,  p  <  .10 .  Overall ,  then ,  characte r  selectio n i n 
th e plot-extensio n tas k wa s consisten t  wit h eithe r 
th e filte r  hypothesis ,  o r  wit h th e filter-attenuatio n 
hypothesi s assumin g hig h inhibitio n o f  al l  goal -
irrelevan t  relations . 

M a p p i n g task .  A  simila r  analysi s o f 
characte r  selectio n wa s performe d usin g dat a from 
th e mappin g task ,  whic h di d no t  s o directl y deman d 
tha t  subject s focu s o n th e goal-relevan t  relation . 
Overall ,  subject s preferre d t o m a p t o character s 
base d o n th e Professiona l  subplo t  rathe r  tha n th e 

Romanti c subplot ,  X 2 (l )  =  45.8 ,  p  <  .001 . 
Figur e 1  (righ t  panel )  present s th e percentag e o f 
subject s producin g variou s possibl e combination s 
of  mapping s fo r  Pete r  an d Susan ,  collapsin g ove r 
th e Professiona l  an d Romant i c conditions . 
Subject s tende d t o m a p character s o n th e basi s o f 
th e goal-relevan t  relatio n mor e frequentl y tha n o n 

th e goal-irrelevan t  relatio n ( 4 9 % versu s 3 1 % ) ,  X ^ 
(1 )  =  3.75 ,  p  <  .06 ,  althoug h th e preferenc e fo r 
mapping s supporte d b y th e goal-relevan t  relatio n 
was les s pronounce d i n th e mappin g tas k tha n i n 
th e plot-extensio n task .  I n contras t  t o th e plot -
extensio n data ,  dat a fro m th e mzqipin g tas k reveale d 
a significan t  preferenc e fo r  mapping s consisten t 
wit h th e incidenta l  Inheritanc e relatio n ( 5 5 % 

versu s 2 5 % ) ,  X 2 (1 )  =  10.92 ,  p  <  .001 .  Thu s 
subjects '  preference s i n th e mappin g tas k provide d 
evidenc e tha t  bot h th e goal-relevan t  relatio n an d a n 
incidenta l  relatio n wer e use d i n th e mappin g 
process ,  supportin g th e filter-attenuatio n 
hypothesis . 

Attentional Inhibition in ACME 

Th e resolution s o f  ambiguou s mapping s i n 
th e tw o task s reveale d a  trade-of f  betwee n th e 
potenc y o f  th e processin g goa l  an d o f  th e incidenta l 
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Inheritanc e relation .  Th e influenc e o f  th e 
processin g goa l  wa s m u c h large r  i n th e plot -
extensio n tas k tha n i n th e explici t  mappin g task . 
Conversely ,  th e influenc e o f  Inheritanc e wa s 
somewhat  large r  i n th e mappin g tas k tha n i n th e 
plot-extensio n task .  T o tes t  whethe r  th e filicr -
attenuatio n hypothesi s ca n accoun t  fo r  th e majo r 
qualitativ e aspect s o f  th e th e result s fro m bot h 
tasks ,  w e performe d a  serie s o f  simulation s usin g 
A C M E.  T o d o s o w e extende d A C M E t o us e 
inhibitio n a s a  mechanis m fo r  goal-directe d 
mapp ing .  Thi s extensio n avoid s s o m e 
computationa l  problem s tha t  aris e whe n excitatio n 
i s use d a s th e sol e basi s fo r  favorin g goal-relevan t 
ove r  irrelevan t  informatio n (Hummel ,  B u m s & 
Holyoak ,  i n press) .  I n addition ,  empirica l  evidenc e 
implicate s inhibitio n a s a  mechanis m fo r  selectiv e 
attentio n i n othe r  cognitiv e task s (Tipper ,  1992) . 

Our  simulation s wer e base d o n predicate -
calculu s representation s o f  th e tw o soa p operas , 
wit h 9 9 proposition s representin g th e sourc e (SO -
U)  an d 13 6 proposition s representin g th e targe t  (S O 
City) .  Withi n th e S O - U representations ,  w e 
identifie d 3 2 proposition s i n th e initia l  set-u p tha t 
wer e causall y relate d t o th e episod e tha t  constitute d 
th e I*rofessiona l  extension ,  an d a  differen t  1 7 
proposition s tha t  wer e causall y relate d t o th e 
episod e tha t  constitute d th e Romanti c extension . 
To mode l  th e manipulatio n o f  processin g goals ,  th e 
proposition s i n th e goal-relevan t  subse t  o f  th e 
targe t  wer e marke d a s "important" .  Thes e 
propositions ,  a s wel l  a s th e object s an d predicate s 
use d i n them ,  wer e the n spare d fro m inhibitor y 
activatio n tha t  wa s directe d a t  al l  othe r  mappin g 
units ,  whic h involve d unimportan t  (i.e. ,  goal -
irrelevant )  element s o f  th e target .  Thi s inhibitio n 
was implemente d b y a  negativ e weigh t  fro m th e 
clampe d "pragmati c unit "  (se e Holyoa k &  Thagard . 
1989 ,  fo r  a  detaile d discussio n o f  A C M E an d it s 
parameters) .  Thu s w h e n th e Professiona l 
proposition s wer e marke d a s important ,  th e 
Romanti c an d Inheritanc e informatio n w a s 
inhibited ;  wherea s whe n th e Romanti c proposition s 
wer e marke d a s important ,  th e Professiona l  an d 
Inheritanc e informatio n wa s inhibited . 

To mode l  th e differenc e betwee n th e plot -
extensio n an d mappin g tasks ,  w e assume d tha t 
attentiona l  inhibitio n wa s highe r  i n th e forme r 
task .  Thi s assumptio n seem s justifie d b y th e fac t 
tha t  th e requiremen t  t o generat e a n analogou s 
episod e base d o n th e S O - U character s directl y 
demanded attentio n t o th e goal-relevan t  subse t  o f 
th e source ,  wherea s th e explici t  mappin g tas k di d 
not  cal l  attentio n t o an y particula r  subse t  o f  th e 
source .  Th e sol e differenc e betwee n simulation s o f 
th e plot-extensio n an d mappin g task s wa s i n th e 
paramete r  valu e fo r  attentiona l  inhibition ,  whic h 
was se t  a t  eithe r  a  hig h (-.04 )  o r  lo w (-.(X)5 )  value . 

respectively .  Othe r  majo r  paramete r  setting s wer e 
hel d constan t  a s follows :  excitation ,  .005 ; 
inhibitio n (structural) ,  -.16 ,  similarit y o f  identica l 
predicates ,  .(X)5 ;  decay ,  .005 ;  startin g activatio n fo r 
al l  units ,  .(X)l .  Th e Grossber g updatin g rule ,  wit h 
m a x i m u m activatio n o f  1  an d min imu m activatio n 
of  -.3 ,  wa s use d t o settl e th e network .  Th e 
mappin g networ k fo r  th e proble m containe d 403 7 
unit s interconnecte d b y 14671 8 links .  Simulation s 
wer e performe d usin g a  versio n o f  A C M E writte n 
i n *LIS P runnin g o n a  16000-processo r  C M 2 
Connectio n Machine . 

I n a n initia l  se t  o f  fou r  run s w e varie d whic h 
primar y relatio n wa s importan t  (Professiona l  o r 
Romantic )  an d whethe r  attentiona l  inhibitio n wa s 
hig h o r  low .  I n thes e run s th e "cheater "  i n th e 
Inheritanc e relatio n wa s female .  (Th e symmetr y o f 
th e representation s ensure s tha t  identica l  result s 
woul d b e obtaine d i f  th e gende r  assignmen t  wa s 
reversed. )  A C M E i s implemente d a s a  deterministi c 
model ,  an d th e structur e o f  th e ambiguou s mappin g 
has a  "Necke r  cube "  quality ,  suc h tha t  a  singl e 
consisten t  mappin g wil l  emerg e give n eve n a  smal l 
initia l  pressur e favorin g on e mappin g ove r  th e 
other s (cf .  Spellma n &  Holyoak ,  1992) .  Thu s al l 
fou r  basi c version s o f  th e proble m settle d int o th e 
optima l  consisten t  mappin g fo r  Pete r  an d Susa n 
(i.e. ,  th e mappin g consisten t  wit h bot h th e goal -
relevan t  relatio n an d Inheritance) ,  wit h activation s 
of  .8 0 o r  above ,  afte r  331-50 3 cycle s o f  updating . 

T o asses s th e relativ e potenc y o f  th e variou s 
factors ,  w e teste d th e robustnes s o f  eac h whe n i t 
was pitte d agains t  a  bia s towar d a  contrar y 
mapping .  Th e greate r  th e impac t  o f  a  factor ,  th e 
mor e i t  shoul d resis t  th e opposin g pressur e o f  th e 
bia s (whic h ca n b e viewe d a s a n approximatio n t o 
th e expecte d impac t  o f  addin g variabilit y  t o th e 
mappin g mechanism) .  T o asses s th e relativ e 
impac t  o f  th e Inheritanc e fact w a t  differen t  level s o f 
attentiona l  inhibition ,  a  bia s wa s introduce d b y 
addin g a  lin k wit h a  smal l  positiv e weigh t  (.0001 ) 
fro m th e pragmati c uni t  t o th e non-optima l 
mappin g uni t  fo r  Pete r  (i.e. ,  th e bia s favore d a 
matc h fo r  Pete r  tha t  differe d fro m th e optima l  on e 
onl y i n term s o f  th e Inheritanc e relation) .  W h e n 
attentiona l  inhibitio n wa s high ,  th e bia s prevailed , 
drivin g th e mapping s fo r  bot h Pete r  an d Susa n int o 
thos e contrar y t o th e Inheritanc e relation .  Bu t 
when inhibitio n wa s low ,  th e Inheritanc e relatio n 
overcam e th e bias ,  producin g th e optima l 
correspondence s fo r  bot h characters .  Thi s patter n 
was observe d bot h whe n th e Professiona l  an d whe n 
th e Romanti c proposition s wer e treate d a s 
important .  Thes e simulation s thu s reproduce d a 
qualitativ e aspec t  o f  subjects '  mappings :  a  stronge r 
impac t  o f  th e Inheritanc e facto r  i n th e mappin g tas k 
(lo w inhibition )  tha n i n th e plot-extensio n tas k 
(hig h inhibition) . 
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Anothe r  se t  o f  run s wa s performe d t o asses s 
th e robustnes s o f  th e preferenc e fo r  mapping s base d 
on th e goal-relevan t  rathe r  tha n goal-irrelevan t 
relatio n (i.e. .  Professiona l  versu s Romanti c o r  vic e 
versa) .  I n thes e run s th e bia s favore d mappin g 
Pete r  t o th e perso n w h o woul d b e consisten t  wit h 
th e goal-irrelevan t  relatio n (a s wel l  a s th e 
Inheritanc e factor) .  Th e bia s wa s increase d 
graduall y acros s eac h se t  o f  run s t o determin e a t 
what  poin t  th e impac t  o f  th e goal-relevan t  relatio n 
woul d b e overcom e b y th e competin g bias .  W h e n 
th e Professiona l  proposition s wer e treate d a s 
importan t  an d attentiona l  inhibitio n wa s hig h 
(simulatin g th e plot-extensio n task) ,  th e mappin g 
fo r  Pete r  favore d b y th e bia s di d no t  prevai l  unti l 
th e bia s weigh t  reache d -.005 ;  moreover ,  n o 
amount  o f  bia s fo r  th e Pete r  mappin g wa s abl e t o 
revers e th e preferre d mappin g fo r  Susan .  I n 
contrast ,  whe n attentiona l  inhibitio n wa s lo w 
(simulatin g th e mappin g task) ,  th e mappin g fo r 
Pete r  wa s reverse d whe n th e bia s reache d -.0025 , 
and tha t  fo r  Susa n wa s reverse d a s wel l  whe n th e 
bia s reache d -.045 .  Thu s th e goal-relevan t 
Professiona l  relatio n wa s substantiall y  mor e 
resisten t  t o a n opposin g bia s whe n attentio n 
inhibitio n wa s hig h rathe r  tha n low . 

Comparabl e run s i n whic h th e Romanti c 
proposition s wer e treate d a s importan t  produce d a 
weake r  pattern .  W h e n attentiona l  inhibitio n wa s 
high ,  th e mapping s fo r  bot h Pete r  an d Susa n wer e 
reverse d whe n th e bia s reache d -.0025 .  W h e n 
attentiona l  inhibitio n wa s low ,  th e sam e reversa l 
occurre d a t  a  slightl y lowe r  leve l  o f  bias ,  -.002 . 
Althoug h th e effec t  wa s thu s muc h weake r  whe n 
th e Romanti c rathe r  tha n th e Professiona l 
proposition s wer e important ,  i n bot h case s th e 
goal-relevan t  relatio n prove d mor e poten t  whe n 
attentiona l  inhibitio n wa s hig h tha n whe n i t  wa s 
low ,  jus t  a s subject s showe d a  stronge r  preferenc e 
fo r  mapping s base d o n th e goal-relevan t  relatio n i n 
th e plot-extensio n tha n i n th e mappin g task . 
Overall ,  th e lesse r  potenc y o f  th e Romanti c tha n 
th e Professiona l  relatio n i n th e simulation s 
(resultin g fro m th e smalle r  numbe r  o f  proposition s 
base d o n th e forme r  relation )  ha d it s counterpar t  i n 
subjects '  stron g overal l  preferenc e fo r  mapping s 
base d o n th e Professiona l  relatio n i n th e explici t 
mappin g task . 

Conclusion 

Th e result s o f  th e experimen t  reveale d tha t 
processin g goal s ca n interac t  wit h incidenta l 
informatio n t o disambiguat e mappings ,  supportin g 
th e clai m tha t  processin g goal s modulat e th e 
mappin g process .  Differen t  goal s ca n indee d yiel d 
differen t  m^p ing s fo r  th e sam e sourc e an d targe t 
analogs .  Althoug h i t  i s  n o doub t  possibl e t o 
develo p a n accoun t  o f  th e presen t  result s (o r  an y 

othe r  patter n o f  mappings )  i n term s o f  som e 
combinatio n o f  pre-mappin g an d post-mappin g 
processes ,  th e obtaine d patter n ca n b e explaine d 
parsimoniousl y i n term s o f  a n inhibitor y 
mechanis m fo r  contro l  o f  selectiv e attention ,  whic h 
influence s a  proces s o f  mappin g b y constrain t 
satisfaction . 
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