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Behav ior -Base d A n a l o g y - M a k i n g 

Dougla s S .  Blan k 
Departmen t  o f  Compute r  Scienc e 

Indian a Universit y 
Lindle y Hal l  21 5 

Bloomington ,  I N 4740 8 
b l a n k @ c s . I n d i a n a . e d u 

Most  everyone ,  includin g th e experts ,  woul d agre e tha t 
analogy-makin g i s bes t  define d a s a  proces s tha t  create s a 
mappin g betwee n item s i n on e domai n (ofte n calle d th e 
source )  t o "similar "  item s i n anothe r  domai n (ofte n calle d 
th e target) .  Base d o n thi s definition ,  man y researcher s hav e 
attempte d t o mode l  analogy-makin g b y creatin g a  mappin g 
betwee n tw o set s o f  dat a structure s tha t  represen t  th e 
domain s (Centner ,  1983 ;  Holyoa k an d Thagard ,  1989) . 

Definin g analogy-makin g a s "makin g a  mappin g betwee n 
domains "  create s man y assumption s abou t  analog y an d h o w 
one migh t  mode l  it .  Fo r  instance ,  th e traditiona l  vie w 
assumes tha t  ther e exis t  pre-stnicture d representation s o n 
whic h th e mappin g proces s operates .  I t  i s  no t  a t  al l  clea r  tha t 
thi s assumptio n i s cognitivel y plausibl e (Chalmer s e t  al. , 
1995) .  Thi s vie w als o suggest s tha t  no t  onl y ca n th e 
mappin g proces s b e separate d fro m th e structure-formin g 
process ,  bu t  tha t  i t  i s  als o distinc t  fro m mor e genera l 
perceptua l  processes .  This ,  too ,  seem s unlikely .  Althoug h 
thes e issue s hav e bee n partiall y  addresse d b y Hofstadte r  an d 
colleague s (1995) ,  on e questio n remains :  H o w coul d a 
syste m lear n t o mak e analogies ? 

To creat e a  mode l  capabl e o f  learnin g t o mak e analogie s 
require s re-thinkin g som e basi c assumptions .  Traditionally , 
"makin g a n analogy "  ha s mean t  explicitl y  producin g th e 
entir e se t  o f  correspondence s fro m on e domai n t o th e other . 
I t  i s  difficul t  t o se e ho w a  syste m coul d lear n t o d o this . 

One possibl e solution ,  followin g th e genera l  suggestion s 
of  Mae s (1993) ,  i s  t o fram e th e tas k i n term s o f  behavior . 
One analogy-makin g tas k tha t  ca n b e see n entirel y i n term s 
of  behavio r  i s th e "D o this! "  tas k pose d b y Hofstadte r  an d 
Frenc h (French ,  1992) .  A  boiled-dow n versio n o f  thi s tas k 
was define d a s follows .  Conside r  Figur e 1 .  Imagin e a n 
experimente r  pointin g t o th e triangl e i n th e sourc e scen e an d 
saying ,  "D o this! "  Th e subject' s tas k i s the n t o poin t  t o th e 
"same "  thin g i n th e targe t  scene .  I f  on e perceive s th e 
triangl e a s "th e objec t  tha t  differ s o n th e dimensio n o f 
shape, "  the n on e migh t  b e incline d t o choos e th e squar e i n 
th e targe t  scene ,  a s it ,  too ,  differ s b y shap e fro m th e tw o 
circle s i n th e targe t  scene .  O f  course ,  tha t  i s  certainl y no t  th e 
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Figure  1. A sample problem adapted from French (1992). 

onl y possibl e answer . 
T o lear n t o mak e thi s typ e o f  analogy ,  a  recurren t 

backpropagatio n networ k wa s created .  A  variatio n o n 
Smolensky' s tenso r  produc t  representatio n (1990 )  wa s 
develope d an d use d a s inpu t  t o th e network .  Thes e 
representations ,  terme d iconic ,  encod e a n object' s locatio n 
i n a  scen e ove r  a  se t  o f  loca l  units .  A  serie s o f  thes e iconi c 
maps,  i n turn ,  encode s a n object' s colo r  an d shape ,  suc h a s 
blu e an d square . 

The networ k wa s traine d t o identif y th e figure  an d groun d 
of  eac h scen e presente d t o it .  Th e networ k wa s first  traine d 
t o identif y th e objec t  bein g pointe d t o i n th e sourc e scen e a s 
th e figure,  an d th e remainin g sourc e object s a s th e ground . 
Give n th e first  scen e a s context ,  th e networ k wa s the n 
traine d t o identif y th e analogou s objec t  fro m th e targe t  a s 
th e figure,  thereb y completin g th e analogy . 

Afte r  bein g successfull y traine d o n man y exampl e 
analogies ,  th e networ k wa s show n t o generaliz e b y 
performin g wel l  o n man y nove l  scenes .  Analysi s ha s show n 
tha t  th e networ k i s capabl e o f  learnin g abstrac t  "concepts " 
suc h a s "differ s b y shape. "  Althoug h th e curren t  mode l  ha s 
some significan t  limitations ,  i t  doe s sugges t  a  framewor k fo r 
a behaviora l  approac h o f  analogy-makin g capabl e o f 
explainin g effect s suc h a s "systematicity "  (Centner ,  1983 ) 
and unifyin g analogy-makin g wit h mor e genera l  perceptua l 
processes . 
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