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Asymmet r ie s i n Analogica l  M a p p i n g :  A  Tes t  o f  a  Proces s M o d e l 

Tate T. Kubose, Keith J. Holyoak, and John E. Hummel 
Departmen t  o f  Psycholog y 

Universit y o f  California ,  Lo s Angele s 
Lo s Angeles ,  C A 90095-156 3 

{ k u b o s e , h o l y o a k , j h u m m e l ) @ l i f e s c i . u c l a . e d u 

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

Asymmetr y i n analogica l  reasonin g ha s previousl y bee n 
though t  t o occu r  a t  th e post-mappin g inferenc e stage ,  wit h 
th e mapping s themselve s bein g inherentl y symmetric . 
However ,  unlik e previou s theoretica l  explanation s an d 
computationa l  models ,  th e L IS A (Learnin g an d Inferenc e 
wit h Schema s an d Analogies )  mode l  o f  analogica l  reasonin g 
(Hummel  &  Holyoak ,  i n press )  make s th e uniqu e predictio n 
of  asymmetr y a t  th e mappin g stage . 

I n L ISA ,  analogica l  mappin g i s a  directional ,  capacity -
limited ,  an d seria l  process .  Th e directiona l  aspec t  o f 
mappin g i s a  resul t  o f  th e model' s distinctio n betwee n drive r 
and recipien t  analogs .  Th e mode l  determine s th e 
correspondence s betwee n tw o analog s throug h a  proces s o f 
guide d patter n recognition ,  wher e on e analo g generate s a 
patter n o f  activatio n whic h i s the n receive d b y th e othe r 
analog .  Th e analo g tha t  generate s th e patter n o f  activatio n 
i s th e drive r  analog ,  an d th e analo g tha t  receive s i t  i s  th e 
recipien t  analog .  Thus ,  mappin g i s a n inherentl y 
asymmetrica l  process .  Thi s mappin g proces s i s  als o 
capacity-limite d i n keepin g wit h th e limite d capacit y o f 
human workin g memory .  I f  a  drive r  analo g contain s mor e 
proposition s tha n workin g m e m o r y ca n hold ,  th e 
proposition s mus t  b e fired  i n a  seria l  manne r  i n orde r  t o 
proces s th e entir e analog . 

Thi s seria l  firing  orde r  i n th e drive r  analo g i s crucia l  t o 
LISA' S mappin g performance ,  becaus e mappin g i s i n par t 
determine d b y th e groupin g o f  propositions .  On e variabl e 
presume d t o affec t  thi s groupin g i s th e degre e o f  causa l 
connectivit y i n th e semanti c conten t  o f  th e propositions .  I f 
th e proposition s i n on e analo g ar e optimall y groupe d 
(becaus e o f  causa l  semanti c content )  an d th e proposition s i n 
th e othe r  analo g ar e non-optimall y groupe d (becaus e o f 
noncausa l  semanti c content) ,  differen t  (i.e. ,  asymmetrical ) 
mapping s ca n b e made ,  dependin g o n th e directio n o f 
mapping .  Th e L IS A mode l  make s th e uniqu e predictio n tha t 
mappin g performanc e wit h isomorphi c analogie s wil l  b e 
mor e accurat e i f  th e drive r  analo g ha s causa l  semanti c 
conten t  an d th e recipien t  analo g ha s noncausa l  semanti c 
conten t  tha n i f  th e drive r  analo g ha s noncausa l  semanti c 
conten t  an d th e recipien t  analo g ha s causa l  semanti c content . 
I n addition ,  th e mode l  predict s tha t  causa l  conten t  i n th e 
recipien t  analo g wil l  onl y facilitat e mappin g i f  ther e i s als o 
causa l  conten t  i n th e drive r  analog . 

To tes t  thes e predictions ,  w e assesse d th e influenc e o f 
varyin g level s o f  causa l  conten t  an d directio n o f  mappin g i n 
bot h simulation s wit h LIS A an d i n experiment s wit h huma n 
subjects .  Bot h th e simulate d an d huma n mappin g task s 
involve d tw o isomorphi c analog s wit h eithe r  causa l  o r 
noncausa l  semanti c conten t  ( a mappin g tas k simila r  t o tha t 
use d b y Keane ,  1996) .  I n th e Causal-Causa l  (CC ) 
condition ,  bot h th e drive r  an d recipien t  analog s ha d causa l 
semanti c content ;  i n th e Causal-Noncausa l  (CN )  condition , 
th e drive r  analo g ha d causa l  conten t  an d th e recipien t  analo g 
had noncausa l  semanti c content ;  i n th e Noncausal-Causa l 
(NC )  condition ,  th e drive r  analo g ha d noncausa l  semanti c 
conten t  an d th e recipien t  analo g ha d causa l  semanti c content ; 
and i n th e Noncausal-Noncausa l  ( N N )  condition ,  bot h 
analog s ha d noncausa l  semanti c content . 

I n bot h th e simulation s an d th e experiment ,  mappin g 
accurac y i n th e C N conditio n wa s significantl y highe r  tha n 
i n th e N C condition .  Thi s resul t  show s tha t  asymmetr y ca n 
be obtaine d a t  th e mappin g stage .  I n addition ,  fo r  bot h 
simulate d an d huma n mapping ,  mappin g accurac y i n th e C C 
conditio n wa s significantl y highe r  tha n i n th e C N condition , 
wherea s th e N C an d N N condition s di d no t  diffe r  i n accuracy . 
Thi s finding  support s th e predictio n tha t  causa l  semanti c 
conten t  i n th e recipien t  analo g onl y facilitate s mappin g 
when ther e i s als o causa l  semanti c conten t  i n th e drive r 
analog . 

The experimenta l  result s showe d tha t  huma n reasoners , 
lik e L ISA ,  ar e subjec t  t o asymmetrie s i n analogica l 
mapping .  Thes e finding s sugges t  tha t  bot h fro m a n 
empirica l  an d a  theoretica l  viewpoint ,  i t  i s  necessar y t o 
reconside r  th e assumptio n tha t  asymmetr y i n analogica l 
reasonin g occur s onl y a t  th e post-mappin g inferenc e stage . 
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