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Structure-Mappin g vs .  High-leve l  Perception :  W h y th e Figh t  i s N o t  Mistake n 

Rutvi k Desa i  (rudesai@CS.INDIAN A EDU) 
Departmen t  o f  Compute r  Scienc e 

Indian a University ,  Bloomington ,  I N 47405 ,  U S A 

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

High-leve l  Perceptio n (HLP )  (Chalmers ,  Frenc h & 
Hofstadter ,  1992 )  an d Structure-Mappin g Theor y ( S M T ) 
(Centner ,  1983 ;  Falkenhainer ,  Forbus ,  &  Centner ,  1989 )  ar e 
tw o theorie s o f  analog y whic h diffe r  i n significan t  aspects . 
Recently ,  ther e ha s bee n a  clai m (Morriso n &  Dietrich , 
1995 )  tha t  th e competitio n betwee n thes e tw o theorie s i s ill -
founded ,  an d tha t  the y dea l  wit h differen t  aspect s o f  analogy . 
S MT seek s a  "horizontal "  vie w o f  analog y wher e a  mappin g 
i s constructe d betwee n existin g representations ,  whil e H L P 
seek s a  "vertical "  vie w o f  analogy ,  wher e th e proces s o f 
constructio n o f  representation s i s explained .  Here ,  w e argu e 
tha t  H L P an d S M T d o no t  merel y dea l  wit h "differen t 
aspects "  o f  analogy ,  bu t  diffe r  i n a  fundamenta l  way . 

HLP vs. SMT 
A basi c assumptio n behin d S M T i s  tha t  th e processe s o f 
situation-perceptio n an d mappin g ar e temporall y separable . 
One coul d hav e a  "representation-constructio n module " 
whic h woul d provid e th e inpu t  fo r  th e "mappin g module" . 
H LP maintain s tha t  thes e tw o ar e inextricabl y intertwined : 
th e representation s w e buil d ar e influence d b y th e mappin g 
we make ,  an d vic e versa .  S M T an d it s implementation , 
S M E,  a s wel l  a s program s suc h a s A C M E (Holyoa k & 
Thagard ,  1989 )  hav e bee n criticize d (Chalmer s e t  ai ,  1992 ; 
Hofstadte r  e t  al. ,  1995 )  fo r  startin g ou t  wit h hand-code d 
representations .  I f  a  syste m i s provide d wit h representation s 
tha t  contai n jus t  th e righ t  informatio n mjus t  th e righ t  form , 
the n th e difficul t  par t  o f  analogy-makin g i s accomplished . 
The analog y ha s t o mad e i n th e first  plac e t o construc t  suc h 
a representation . 

Morriso n an d Dietric h (1995 )  clai m tha t  S M T i s a  theor y 
of  ho w give n analogie s ar e comprehended ,  no t  a  theor y o f 
ho w analogie s ar e discovered ,  an d thu s th e abov e criticism s 
do no t  apply .  The y sa y that ,  ".. .  a s S M E i s a  mode l  o f 
analog y understanding ,  i t  i s  i m m u n e t o [Chalmer s e t  al.'s ] 
criticism s base d o n creatin g a n analog y becaus e i n 
understanding ,  th e hand-coding s the y loo k fo r  .. .  m a y b e 
legitimate. "  (p .  680) .  However ,  i f  th e analog y i s "given "  i n 
th e for m o f  representation s whic h contai n th e right 
informatio n i n th e right  form ,  the n th e proble m o f 
understandin g i s  simplifie d t o a  grea t  extent ,  i f  no t 
trivialized .  T o understan d "Lif e i s  a  journey" ,  on e mus t 
decid e jus t  wha t  characteristic s o f  th e extremel y rich 
concept s o f  "life "  an d "journey "  t o consider .  Th e 
representatio n o f  "life "  tha t  wil l  enabl e S M E t o mak e thi s 
analog y i s unlikel y t o b e successfu l  i n th e cas e o f  "Lif e i s a 
bed o f  roses "  o r  "Lif e i s lik e a  bo x o f  chocolates. "  Th e mai n 
tas k i n analogica l  thinkin g i s t o extrac t  th e "essence "  o f  th e 

situation ,  an d th e essenc e change s drasticall y dependin g o n 
h o w th e situatio n i s perceived .  W h e n th e gis t  o f  a  situatio n 
(i n th e contex t  o f  a  particula r  analogy )  i s provide d i n th e 
for m o f  a  "correct "  representation ,  th e majo r  tas k i s 
accomplished ,  whethe r  on e i s understandin g a  give n analog y 
or  discoverin g a  ne w analogy . 

I t  ma y see m tha t  S M T i n fac t  account s fo r  th e proble m o f 
selectin g relevan t  information .  Accordin g t o S M T ,  relation s 
betwee n object s ar e preserved ,  whil e attribute s o f  object s ar e 
mostl y ignore d i n a n analogy .  However ,  i t  i s  no t  clea r  a 
prior i  h o w th e label s o f  "objecf ,  "attribute" ,  an d "relation " 
shoul d b e applie d t o variou s part s o f  th e domain .  I n th e heat -
flow/water-flo w analogy ,  i t  i s essentia l  fo r  S M E tha t  "heat " 
be represente d a s a n objec t  flowin g fro m coffe e t o ic e cube . 
However ,  i n "Coffe e i s lik e a  drug" ,  i t  seem s tha t  hea t 
shoul d b e a n attribut e o f  coffee ,  an d shoul d b e ignored .  A 
simila r  proble m arise s i n decidin g th e numbe r  o f  argument s 
t o b e use d fo r  a  relation .  I t  i s no t  clea r  tha t  on e wil l  alway s 
selec t  th e sam e numbe r  o f  argument s (i n th e sam e order )  fo r 
al l  th e relation s t o b e mappe d ont o eac h other ,  unles s on e 
know s beforehan d whic h relation s shoul d produc e a  match . 

Thus ,  i t  seem s tha t  th e apparen t  real-wori d prowes s o f 
program s suc h a s S M E i s  dependen t  upo n hand-codin g o f 
representations .  I t  i s tru e tha t  th e curren t  implementatio n o f 
H L P,  th e Copyca t  program ,  doe s no t  dea l  wit h real-wori d 
situation s either .  However ,  i t  doe s construc t  representation s 
i n a  psychologicall y plausibl e wa y i n a  challengin g 
microdomain ,  whic h w e believ e i s genuin e progress . 
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