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A M o d e l  Incorporatin g Relativ e P r o m i n e n c e fo r  A s y m m e t r i c Similarit y 

Mikael Johannesson (mikakl.johannesson@Ida.his.se) 

Lund Universit y Cognitiv e Science ,  Kungshuset ,  Lundagard ,  S-22 2 2 2 Lund ,  Swede n 
and 

Departmen t  o f  Compute r  Science ,  Universit y Colleg e o f  Skovde ,  Bo x 408 ,  S-54 1 2 8 Skovde ,  Swede n 

The ai m her e i s t o presen t  an d discus s a  geometricall y base d 
model  augmente d wit h th e notio n o f  relativ e prominenc e fo r 
describin g an d predictin g asymmetri c proximit y data . 

The concep t  o f  similarit y i s fundamenta l  t o cognitiv e sci -
ence i n tha t  i t  serve s a s a n organisin g principl e fo r  concep t 
formatio n an d generalisation .  A  c o m m o n wa y t o perfor m 
theoretica l  analysi s on ,  an d t o model ,  similarit y i s t o us e 
geometri c models .  However ,  i n hi s well-know n pape r  "Fea -
ture s o f  Similarity" ,  Tversk y (1977 )  present s empirica l 
result s from  a  wid e rang e o f  domain s suggestin g tha t  prox -
imit y dat a sometime s revea l  significan t  an d systemati c 
asymmetries .  Suc h asymmetrie s contradic t  distanc e base d 
(geometric )  model s i n tha t  thes e nee d t o satisf y th e basi c 
symmetr y axiom .  Th e magnitud e an d th e directio n o f  asym -
metrie s appea r  b e t o determine d b y th e relativ e prominenc e 
of  th e stimul i  an d th e genera l  patter n observe d i s tha t  les s 
prominen t  object s ofte n ar e experience d a s bein g mor e simi -
la r  t o mor e prominen t  object s tha n th e reverse .  Prominenc e 
i s relate d t o salience ,  intensity ,  frequency ,  familiarity ,  good -
ness i n for m an d informationa l  content . 

Inspire d b y Tversky' s findings,  th e relativ e prominenc e 
model  (RPM )  wa s develope d (Johannesson,1997) .  I n R P M, 
th e proximit y fro m stimulu s /  t o stimulus; ,  p(i ,  j) ,  i s  give n 
by p(' > j )  =  s(,i ,  J )  •  (jp/ip )  wher e s(i ,  j )  i s a  symmetri c simi -
larit y function ,  an d j  an d i  ar e prominence s of ;  an d i . 

R PM wa s originall y propose d t o describ e an d predic t  th e 
subse t  o f  similarity/dissimilarit y dat a collecte d i n direc t  rat -
in g experiments .  Suc h dat a ar e les s likel y t o diffe r  i n term s 
of  self-similaritie s compare d t o e.g .  confusabilit y  data .  Dif -
ference s i n self-similarit y ar e somethin g tha t  th e mode l 
clearl y canno t  handl e i n it s  presen t  form . 

R PM i s essentiall y  a  specia l  cas e o f  th e additiv e similarit y 
and bia s mode l  reviewe d an d discusse d b y Nosofsk y (1991) . 
The additiv e similarit y an d bia s mode l  i s  a  descriptiv e mode l 
of  proximity ,  abl e t o cop e wit h asymmetr y b y incorporatin g 
stimulu s bia s (whic h ma y b e interprete d a s interchangeabl e 
wit h prominence) .  I n thi s mode l  p(i ,  j )  i s  give n b y 
pU,  j )  =  F[s(,i ,  j )  +  K O +  c(J) ]  wher e F  i s a n increasin g func -
tio n an d r  (row )  an d c  (column )  ar e bia s function s o n th e 
individua l  objects . 

R PM ha s her e bee n evaluate d b y comparin g it s descriptiv e 
power  wit h tw o othe r  specia l  case s o f  th e additiv e similarit y 
and bia s model ,  th e cas e whe n F  i s th e identit y functio n 
(referre d t o a s A S M )  an d th e multiplicativ e varian t 
p(i ,  j )  =  r(,i )  c(J )  s(i ,  j )  ( A M M ) .  Th e parameter s o f  th e 
model s wer e estimate d usin g a n iterativ e estimatio n proce -

dur e tha t  operat e directl y upo n proximitie s rathe r  tha n o n 
distance s i n a  spatia l  representation ,  meanin g tha t  n o specifi c 
assumption s regardin g th e relationshi p similarity-distanc e 
neede d t o b e made .  Evaluatio n usin g seve n off-diagona l 
asymmetri c dat a sets ,  bot h direc t  rate d dat a an d confusio n 
data ,  showe d tha t  R P M tende d t o describ e proximit y dat a 
slightl y bette r  tha n A S M an d A M M.  I t  i s  difficul t  t o judg e i f 
thi s resul t  i s  completel y genera l  sinc e i t  i s  base d upo n th e 
use o f  estimatio n procedure s tha t  ma y lea d t o suboptima l 
rathe r  tha n optima l  results ,  i t  is ,  however ,  clea r  tha t  R P M ha s 
a descriptiv e powe r  a t  leas t  comparabl e t o A S M an d A M M. 
An a t  leas t  equall y importan t  propert y o f  R P M i s tha t  i t 
incorporate s on e bia s paramete r  (prominence )  pe r  objec t  an d 
therefor e i s simple r  tha n A S M an d A M M whic h incorporate s 
tw o (row -  an d colum n -  bias) .  A n advantag e o f  usin g a  sim -
pl e mode l  lik e R P M i s tha t  th e vagu e concep t  o f  prominenc e 
(o r  differentia l  bias )  coul d b e studie d explicitl y  an d possibl y 
be mor e wel l  understood .  Knowledg e o f  factor s behin d 
prominenc e coul d b e obtained ,  e.g .  b y searchin g fo r  relation s 
betwee n relativ e prominence s an d propertie s o f  th e object s 
unde r  consideration .  I n th e lon g run ,  knowledg e o f  promi -
nenc e an d factor s underlyin g i t  ma y hav e implication s fo r 
e.g .  concep t  formation .  A n exampl e justifyin g suc h a n 
hypothesi s i s tha t  Johannesso n (1997 )  foun d tha t  th e relativ e 
prominence s fo r  a  se t  o f  colour s seeme d no t  t o b e deter -
mine d b y thei r  respectiv e focality . 

Finall y then ,  th e similarit y relatio n play s a  fundamenta l 
rol e i n cognitiv e science ,  an d i t  i s  ofte n asymmetric .  There -
fore ,  systemati c studie s o f  factor s underlyin g asymmetri c 
similarit y coul d b e a  valuabl e sourc e fo r  increasin g ou r 
knowledg e abou t  cognition . 
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