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M a p p i n g A s y m m e t r i e s i n Analogica l  P r o b l e m Solvin g 

Tate T. Kubosc (kubose@lifesci.ucla.edu) 

Keitti J. Holyoak (holyoak@lifesci.ucla.edu) 

John E. Hummel (jhummel@lifesci.ucla.edu) 
Departmen t  o f  Psychology ;  40 5 Hilgar d Av e 

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

Asymmetr y i n analogica l  reasonin g ha s generall y bee n 
assumed 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 ,  1997 )  make s th e uniqu e predictio n o f 
asymmetr y a t  th e mappin g stage .  Thi s predictio n i s a  direc t 
resul t  o f  LISA' S mappin g algorithm .  L IS A perform s 
mappin g base d o n a  proces s o f  limited-capacit y guide d 
patter n recognition ,  wher e a  drive r  analo g create s a  patter n o f 
activatio n throug h sequentia l  firin g o f  it s  proposition s 
whic h i s receive d i n paralle l  b y a  recipien t  analog .  Thi s 
mappin g algorith m predict s a n asymmetr y i n mappin g 
betwee n tw o analog s wit h differin g level s o f  causa l  semanti c 
content ,  dependin g o n whic h analo g i s th e drive r  an d whic h 
i s th e recipient . 

I n previou s wor k (Kubose ,  Holyoak ,  &  Hummel ,  1997) , 
we teste d thi s predictio n b y measurin g mappin g performanc e 
betwee n tw o structurall y isomorphi c analog s wit h differin g 
level s o f  causa l  conten t  (usin g a  tas k simila r  t o tha t  o f 
Keane ,  1997) .  Bot h simulatio n result s an d huma n 
performanc e reveale d asymmetry ,  wit h mappin g bein g mor e 
accurat e whe n th e drive r  analo g containe d causa l  semanti c 
conten t  an d th e recipien t  analo g containe d noncausa l 
semanti c conten t  an d les s accurat e whe n th e drive r  analo g 
containe d noncausa l  semanti c conten t  an d th e recipien t 
containe d causa l  semanti c content .  Tha t  is ,  ther e wa s a n 
asymmetr y i n mappin g accurac y betwee n tw o analog s wit h 
differen t  level s o f  causa l  content . 

To replicat e an d exten d thes e findings,  w e constructe d a 
simila r  mappin g tas k usin g mor e meaningfu l  materials , 
Duncker' s (1945 )  Tumo r  problem ,  an d th e analogou s 
Fortres s stor y (Gic k &  Holyoak ,  1980) .  Whil e analogous , 
thes e material s als o contai n differen t  amount s o f  causa l 
information .  Th e Fortres s story ,  becaus e i t  include s a 
solutio n t o th e problem ,  i s mor e structurall y an d causall y 
coheren t  tha n th e Tumo r  story ,  whic h lack s a  solution .  W e 
predicte d tha t  thi s differenc e i n structura l  an d causa l 
coherenc e woul d generat e a n asymmetr y i n mappin g 
accurac y whe n th e role s o f  drive r  an d recipien t  analo g ar e 
varie d betwee m th e tw o stories .  Th e greate r  causa l 
coherenc e i n th e Fortres s stor y lead s t o mor e optima l 
processin g whe n i t  i s  th e drive r  analog ,  whic h shoul d 
generat e mor e accurat e mappings .  I n contrast ,  whe n th e 

Tumor  proble m i s i n th e rol e o f  drive r  analog ,  it s  lowe r 
coherenc e shoul d resul t  i n suboptima l  processing ,  an d henc e 
les s accurat e mappings .  W e als o predicte d that ,  du e t o th e 
asymmetr y i n mappin g accuracy ,  th e solutio n rat e o f  th e 
Tumor  proble m woul d als o diffe r  a s a  functio n o f  th e 
mappin g direction ,  wit h a  highe r  frequenc y o f  correc t 
solution s whe n th e Fortres s i s th e drive r  analo g tha n whe n 
th e Tumo r  i s th e drive r  analog . 

We teste d thes e predictions ,  an d foun d tha t  mappin g 
performanc e fo r  bot h L IS A an d colleg e student s wa s 
significantl y mor e accurat e whe n th e Fortres s stor y wa s th e 
drive r  analo g an d th e Tumo r  proble m wa s th e recipien t 
analo g (88% )  tha n whe n th e Tumo r  proble m wa s th e drive r 
and th e Fortres s stor y th e recipien t  (76%) .  I n addition ,  th e 
solutio n rat e fo r  th e Tumo r  proble m wa s greate r  whe n th e 
Fortres s wa s th e drive r  an d th e Tumo r  th e recipien t  (45% ) 
tha n vic e vers a (31%) . 

I n additio n t o providin g additiona l  evidenc e o f 
asymmetrie s i n mapping ,  fo r  bot h huma n reasoner s an d 
LISA ,  ou r  result s hav e educationa l  implication s regardin g 
th e optima l  focu s o f  attentio n durin g analogica l  proble m 
solving . 
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