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Evanston .  I L 6020 8 
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A b s t r a c t ^ 

A n emergin g vie w i n cognitiv e psycholog y i s  tha t 
th e determinatio n o f  similarit y involve s a  compariso n 
of  structure d representations .  O n thi s view ,  som e 
difference s ar e relate d t o th e commonalitie s o f  a  pai r 
{alignabl e differences )  an d other s ar e unrelate d t o th e 
commonalitie s o f  a  pai r  {nonalignabl e differences) . 
Previou s evidenc e suggest s tha t  pair s o f  simila r  item s 
hav e mor e commonalitie s an d alignabl e difference s 
tha n d o pair s o f  dissimila r  items .  Structura l 
alignmen t  furthe r  predict s tha t  alignabl e difference s 
shoul d b e easie r  t o find  tha n nonalignabl e differences . 
Take n together ,  thes e assertion s lea d t o th e 
counterintuitiv e predictio n tha t  i t  shoul d b e easie r  t o 
fin d difference s fo r  simila r  pair s tha n fo r  dissimila r 
pairs .  Thi s predictio n i s  teste d i n tw o studie s i n 
whic h subject s ar e aske d t o lis t  difference s fo r  a s 
many wor d pair s a s possibl e i n a  shor t  perio d o f  time . 
I n bot h studies ,  mor e difference s ar e liste d fo r  simila r 
pair s tha n fo r  dissimila r  pairs .  Further ,  simila r  an d 
dissimila r  pair s diffe r  i n th e numbe r  o f  alignabl e 
difference s liste d fo r  them ,  bu t  no t  i n th e numbe r  o f 
nonalignabl e difference s liste d fo r  them .  Thes e 
studie s provid e additiona l  suppor t  fo r  th e structura l 
alignmen t  vie w o f  similarity . 

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

Similarity is a central component of cognitive 
processing .  Psychologica l  theorie s o f  proble m 
solvin g (e.g. ,  Ross ,  1989) ,  categorizatio n (e.g. . 
Smit h &  Medin ,  1981 )  an d skil l  acquisitio n (e.g. , 
Single y &  Anderson ,  1989 )  al l  giv e similarit y a 

^Thi s researc h wa s supporte d b y N S F Gran t  B N S -
9096259 .  an d O N R Gran t  N00014-89-F1272 . 

centra l  explanator y role .  Becaus e o f  it s importance , 
similarit y itsel f  ha s becom e a n objec t  o f  study . 

The semina l  wori c o f  Tversk y (1977 )  formalize d 
th e insigh t  tha t  th e similarit y o f  a  pai r  o f  object s 
increase s wit h th e commonalitie s o f  th e item s an d 
decrease s wit h th e differences .  Thus ,  determinin g th e 
similarit y o f  a  pai r  firs t  require s findin g th e 
commonalitie s an d difference s o f  th e pair .  A  growin g 
bod y o f  evidenc e suggest s tha t  thi s compariso n i s 
wel l  characterize d a s a  structura l  alignmen t  o f 
relationa l  representation s (Centne r  &  Markman ,  i n 
press ;  Goldstone ,  Medin ,  &  Gentner ,  1991 ;  Markma n 
& Genmer ,  i n press-a ,  i n press-b ;  Medin ,  Goldstone , 
& Gentner ,  i n press) . 

Structura l  A l ignmen t  i n Similarit y 

According to the structural alignment view of 
similarity ,  objec t  representation s explicitl y  encod e 
connection s betwee n element s o f  a  representation . 
For  example ,  th e left-han d configuratio n i n Figur e 1 
coul d b e represente d b y th e propositio n 
above(circle,square) .  Thi s representatio n clearl y 
mark s th e connectio n betwee n th e relatio n (above ) 
and it s argument s (circl e an d square) .  I n additio n t o 
relations ,  whic h lin k tw o o r  mor e elements ,  ther e ar e 
entities ,  whic h correspon d t o th e object s i n a  domain , 
and attributes ,  whic h describ e thos e objects . 

Pair s o f  structure d representation s ca n b e 
compare d vi a a  proces s o f  structura l  alignmen t  aki n t o 
structure-mappin g i n analog y (Gentner ,  1983 ,  1989) . 
Structura l  alignmen t  determine s structurall y 
consisten t  mapping s b y satisfyin g th e constraint s o f 
one-to-on e mappin g an d paralle l  connectivity .  One -
to-on e mappin g i s satisfie d whe n eac h elemen t  i n on e 
representatio n matche s t o a t  mos t  on e elemen t  i n th e 
othe r  representation .  Paralle l  connectivit y  i s satisfie d 
i f  eac h matchin g predicat e als o ha s matchin g 
arguments .  A  thir d constrain t  i s systematicity ,  whic h 
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suggest s tha t  dee p connecte d matche s shoul d b e 
preferre d t o isolate d matches .  Thi s theor y ha s bee n 
implemente d i n a  symboli c syste m b y FaUcenhainer , 
Forbu s an d Centne r  (1989) ,  an d i n a  localis t 
connectionis t  networ k b y Holyoa k an d Thagur d 
(1989) . 

Figur e 1 .  Sampl e configurations . 

The output of this structural alignment process is 
a structurall y consisten t  mapping .  I t  i s  thi s mappin g 
tha t  i s use d t o determin e th e commonalitie s an d 
difference s o f  th e pair .  Specifically ,  th e matchin g 
element s ar e th e commonalitie s o f  th e pair .  Fo r 
example ,  i f  th e item s i n Figur e 1  ar e matche d base d 
on thei r  configura l  positions ,  the n th e fac t  tha t  ther e 
i s on e objec t  abov e anothe r  i n eac h configuratio n 
woul d b e a  commonalit y o f  th e pair .  O n th e 
structura l  alignmen t  view ,  difference s ar e spli t  int o 
(1 )  thos e difference s connecte d t o th e matchin g 
infiMTnatio n (calle d alignabl e difference s (AD) )  an d (2 ) 
thos e difference s no t  connecte d t o th e matchin g 
informatio n (calle d nonalignabl e difference s (NAD)) . 
Continuin g ou r  example ,  th e fac t  tha t  th e to p objec t 
i s a  circl e i n th e left-han d configuratio n an d a  squar e 
i n th e right-han d configuratio n i s a n alignabl e 
difference ,  becaus e thes e items  ar e onl y place d i n 
correspondenc e du e t o th e c o m m o n relationa l  rol e 
the y play .  I n contrast ,  th e triangl e i n th e right-hand 
configuratio n i s a  nonalignabl e difference ,  becaus e 
ther e i s nothin g tha t  correspond s t o i t  i n th e othe r 
configuration .  Se e M a r k m a n an d Centne r  (1991 ,  i n 
press-a )  fo r  a  mor e detaile d explanatio n o f  Uii s 
distinction . 

On th e structura l  alignmen t  view ,  alignabl e an d 
nonalignabl e difference s hav e ver y differen t  iM-(q)erties . 
Alignabl e difference s ar e directl y relate d t o 
commonalities ,  an d thus ,  pair s o f  item s wit h man y 
commonalitie s als o hav e man y alignabl e differences . 
I n contrast ,  pair s wit h fe w commonalitie s hav e fe w 
alignabl e differences .  Furthermore ,  alignabl e 
difference s ar e conceptuall y relate d t o th e 
commonalities .  M a r k m a n an d Centne r  (1991 ,  i n 
press-a )  obtaine d evidenc e fo r  thes e prediction s b y 
askin g subject s t o lis t  commonalitie s an d difference s 
of  wor d pairs . 

Th e structura l  alignmen t  vie w als o suggest s tha t 
similarit y comparison s shoul d focu s o n matchin g 
information .  Thus ,  commonalitie s an d alignabl e 
difference s (whic h aris e fro m th e commonalities ) 
shoul d b e favore d b y th e compariso n process .  I n 
contrast ,  nonalignabl e difference s shoul d pla y a  les s 
centra l  rol e i n similarity .  S o m e evidenc e fo r  thi s 
predictio n wa s obtaine d b y M a r k m a n an d Centne r 
(1991 ,  i n press-a) ,  w h o foun d tha t  subject s listin g th e 
difference s o f  wor d pair s generall y liste d mor e 
aUgnabl e difference s tha n nonalignabl e diff^ences . 

O ne strikin g implicatio n o f  thi s vie w i s tha t  w e 
ough t  t o b e abl e t o lear n a  lo t  abou t  similarit v b y 

lookin g a t  differences .  Indeed ,  th e importanc e o f 

alignabl e difference s ca n b e capture d b y th e infwma l 
maxi m "N o differenc e withou t  similarity "  (Cenme r  & 
M a r k m a n ,  i n press) .  O n thi s view ,  th e 
commonalitie s o f  a  pai r  highligh t  th e relevan t 
difference s o f  a  pair .  Thus ,  alignabl e difference s 
shoul d actuall y b e easie r  t o fin d tha n nonalignabl e 
differences .  W h a t  follow s fro m thi s clai m i s tha t  i t 
shoul d b e easie r  t o find  difference s fo r  simila r  pair s 

(whic h hav e man y commonalities )  tha n fo r  dissimila r 
pair s (whic h hav e fe w commonalities) .  Pu t 
concretely ,  i t  shoul d b e easiC T t o find  a  differenc e fo r 
th e pai r  Hotel/Mote l  tha n fo r  th e pai r 
HotelA3rapefirui L 

Th e predictio n tha t  difference s ar e foun d mor e 
easil y fo r  simila r  pair s tha n fo r  dissimila r  pair s 
contrast s wit h wha t  w e migh t  expec t  intuitivel y (o r 
accordin g t o a  simpl e featura l  model) .  Fo r  example ,  a 
glanc e a t  th e schemati c i n Figur e 2  suggest s tha t  i t 
ough t  t o b e easie r  t o find  difference s fo r  dissimila r 
pair s tha n fo r  simila r  pairs .  W e examine d th e eas e o f 
detmninin g diffidence s i n tw o studies . 

Simila r  Pai r 

Hoie l 

Dissimila r  Pai r 

Mote l 

Hote l 

iii l  Commonal i t ie s 

Grapefrui t 

^  Difference s 

Figure!. Sample feature sets. 

Experiment 1 

Both experiments used the same basic methodology. 
Subject s wer e give n a  shee t  o f  pape r  wit h 4 0 wor d 
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pair s o n i t  an d wer e aske d t o writ e d o w n on e 
differenc e fo r  a s m a n y pair s a s the y coul d i n fiv e 
minutes .  The y wer e tol d tha t  ther e wa s no t  enoug h 
tim e t o lis t  difference s fo r  ever y pai r  an d the y wer e 
encourage d t o ski p aroun d th e pag e an d d o th e easiest ' 
pair s firs t  an d the n t o d o th e luuxl '  ones . 

For  th e firs t  experiment ,  tw o stimulu s set s wer e 
generate d fix)m a  singl e se t  o f  8 0 words .  Th e firs t  se t 
consiste d o f  2 0 pair s o f  word s tha t  w e though t  wer e 
highl y similar ,  an d 2 0 pair s tha t  w e though t  wer e 
highl y dissimilar .  Th e secon d se t  wa s generate d b y 
re-pairin g th e hig h similarit y pair s fro m th e firs t  se t 
t o for m lo w similarit y pair s an d re-pairin g th e lo w 
similarit y pair s fro m th e firs t  se t  t o for m hig h 
similarit y pairs .  A  grou p o f  4 0 undergraduate s a t 
Northwester n Universit y (wh o di d no t  participat e i n 
eithe r  experiment )  rate d th e similarit y o f  thes e pair s 
on a  scal e rangin g fro m 1  Qov /  similarity )  t o 9  (hig h 
similarity) .  Significantl y highe r  similarit y rating s 
wer e give n t o th e hig h similarit y pair s (mean=7.00 ) 
tha n t o th e lo w similarit y pair s (mean=1.6S ) 
validatin g th e intuition s tha t  le d t o ou r  pairings , 
t(78)=39.60 .  p<.001 . 

Th e structura l  alignmen t  vie w predict s tha t  mor e 
difference s shoul d b e liste d fo r  simila r  pair s tha n fo r 
dissimila r  pairs .  Furthermore ,  sinc e similarit y 
focuse s o n matchin g information ,  mor e alignabl e 
difference s shoul d b e liste d fo r  simila r  pair s tha n fo r 
dissimila r  pairs .  I n contrast ,  th e numbe r  o f 
nonalignabl e difference s liste d fo r  hig h an d lo w 
similarit y pair s i s no t  expecte d t o differ .  Finally ,  i n 
keepin g wit h ineviou s results ,  w e woul d expec t  mor e 
alignabl e difference s t o b e liste d overal l  i n thi s study . 
Thes e prediction s diffe r  fro m thos e o f  a  simpl e 
featura l  view ,  whic h woul d sugges t  tha t  mor e 
difference s shoul d b e liste d fo r  lo w similarit y pair s 
tha n fo r  hig h similarit y pairs ,  an d n o systemati c 
difference s shoul d b e observe d betwee n alignabl e 
difference s an d nonalignabl e difference s (sinc e thi s 
distinctio n i s actuall y illusor y o n a  featura l  account) . 

M e t h o d 

Subjects. Subjects were 32 undergraduates at 
Northwester n Universit y w h o receive d cours e credi t 
fo r  thei r  participation . 
Materials .  T w o set s o f  2 0 hig h similarit y an d 2 0 
lo w similarit y wor d pair s wer e constructe d subjec t  t o 
th e constrain t  tha t  word s i n hig h similarit y pair s i n 
on e se t  wer e place d i n pair s o f  lo w similarit y i n th e 
othe r  se t  Al l  eight y word s wer e noun s namin g 
concret e objects . 

Th e 4 0 pair s i n a  se t  wer e place d i n a n arbitrar y 
orde r  i n tw o column s o n a  singl e shee t  o f  paper . 
Space s betwee n pair s wer e provide d fo r  subject s t o 
writ e a  diffCTence .  Fou r  wder s wer e generate d f w eac h 
stimulu s set . 

Procedure .  Subject s wer e give n fiv e minute s t o 
writ e d o w n on e differenc e fo r  a s man y differen t  pair s 
as the y could .  A s describe d above ,  subject s wer e tol d 
t o ski p aroun d th e page ,  doin g th e easies t  pair s fu t̂ . 
Subject s wer e ru n i n smal l  groups ,  an d th e 
experimente r  time d th e stud y wit h a  watch . 
Design .  Pai r  Similarit y (Lo w o r  High )  wa s ru n 
withi n subjects .  Th e tw o stimulu s set s wer e ru n 
betwee n subjects .  Becaus e th e result s di d no t  diffe r 
fo r  th e sets ,  th e dat a ar e collapse d acros s stimulu s se t 
i n th e analyse s i n thi s paper . 
Scoring .  Th e sheet s wer e score d fo r  th e numbe r  o f 
alignabl e differences ,  nonalignabl e difference s an d 
tota l  numbe r  o f  difference s listed .  A  differenc e wa s 
considere d a n alignabl e differenc e i f  th e subjec t  liste d 
a propert y fo r  bot h object s tha t  suggeste d h o w the y 
differe d (e.g .  Car s hav e 4  wheels ,  motorcycle s hav e 2 
wheels) ,  o r  i f  the y liste d a  dimensio n alon g whic h th e 
item s differe d (e.g .  numbe r  o f  wheels) .  Al l  othe r 
difference s wer e considere d nonalignabl e difference s 
(e.g .  Motorcycle s hav e kickstands) .  Th e numbe r  o f 
alignabl e an d nonalignabl e difference s wer e the n adde d 
t o ge t  th e tota l  numbe r  o f  differences . 

Result s a n d Discussio n 

As predicted by structural alignment, subjects listed 
significantl y mor e difference s fo r  th e hig h similarit y 
pair s (mean=11.38 )  tha n fo r  th e lo w similarit y pair s 

(mean=5.88) ,  t(31)=5.68 ,  p<.001. 2 Furthermore , 
thi s diffo'enc e wa s du e t o subject s listin g alignabl e 
difference s fo r  mor e hig h similarit y pair s (mean=9.09 ) 
tha n lo w similarit y pair s (mean=3.88) ,  t(31)=5.62 , 
p<.001 .  I n contrast ,  subject s liste d nonalignabl e 
difference s fo r  roughl y th e sam e numbe r  o f  hig h 
similarit y (mean=2.28 )  an d lo w similarit y pair s 
(mean=2.00) ,  t(31)=0.70 ,  p>.10 .  Finally ,  fo r  bot h 
hig h an d lo w similarit y pairs ,  significand y mor e 
alignabl e difference s wer e liste d tha n nonalignabl e 
difference s (t(31)=1.80 .  L o w similarity ;  t(31)=6.35 , 
Hig h similarity ,  p<.05) . 

Thes e finding s clearl y suppor t  th e prediction s o f 
structura l  alignmen t  Subject s foun d i t  easie r  t o lis t 
difference s fo r  simila r  pair s tha n fo r  dissimila r  pairs . 
Further ,  thi s differenc e resulte d primaril y fro m th e 
number  o f  alignabl e difference s listed ,  suggestin g tha t 
th e eas e o f  compariso n determine s th e eas e wit h 
whic h difference s ar e found .  Finally ,  th e fmdin g tha t 
mo r e alignabl e difference s wer e liste d tha n 
nonalignabl e difference s suggest s tha t  comparison s 
focu s o n matchin g information . 

A n alternativ e explanatio n fo r  thes e result s i s 
tha t  subject s m a y hav e foun d th e simila r  pair s t o b e 
mor e interestin g tha n th e dissimila r  pairs .  I f  so .  th e 

^Al l  t-test s reporte d fo r  bot h studie s us e one-taile d 
probabilities . 
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result s o f  Experimen t  1  migh t  reflec t  tha t  subject s 
spent  mor e tim e wit h th e simila r  pair s tha n wit h th e 
dissimila r  pairs .  T o tes t  thi s possibility ,  w e repeate d 
th e time d difference-listin g methodology ,  bu t 
presente d on e grou p o f  subject s wit h onl y hig h 
similarit y pair s an d a  secon d grou p o f  subject s wit h 
onl y lo w similarit y  pairs .  Accordin g t o th e suuctura l 
alignmen t  view ,  subject s presente d wit h hig h 
similarit y pair s shoul d lis t  difference s fo r  mor e pair s 
tha n subject s presente d wit h lo w similarit y  pairs .  I n 
contrast ,  accordin g t o th e 'su b optima l  strategy '  view , 
subject s presente d onl y wit h lo w similarit y pair s 
shoul d no w lis t  mor e difference s tha n subject s 
presente d onl y wit h hig h similarit y  pairs . 

Exper imen t  2 

Metho d 

Subjects .  Subject s i n thi s stud y wer e 4 8 
undergraduate s fro m th e sam e populatio n a s thos e i n 
Experimen t  1 . 
Materials .  Th e sam e wor d pair s wer e use d a s i n th e 
firs t  study ,  onl y no w on e grou p sa w th e 4 0 hig h 
similarit y  pairs ,  an d th e othe r  grou p sa w th e 4 0 lo w 
similarit y  pairs . 
Procedur e an d Scoring .  Th e procedur e an d 
scorin g wer e th e sam e a s Experimen t  1 . 
Design .  Pai r  Similarit y (Low,High )  wa s ru n 
betwee n subject s i n thi s study . 

Result s an d Discussio n 

As predicted by the structural alignment view, 
subject s wh o sa w hig h similarit y pair s liste d 
difference s fo r  mor e item s (mean = 18.42 )  tha n subject s 
who sa w lo w similarit y pair s (mean=13.63) , 
t(46)=2.75 ,  p<.01 .  A s expected ,  hig h similarit y 
subject s liste d mor e alignabl e difference s 
(mean=15.63 )  tha n lo w similarit y subject s 
(mean=11.38) ,  t(46)=2.13 ,  p<.05 ,  bu t  roughl y di e 
same numbe r  o f  nonalignabl e difference s (mean=2.79 ) 
as lo w similarit y subject s (mean=2.25) ,  t(46)=0.47 , 
p>.10 .  Onc e again ,  mor e alignabl e difference s wer e 
liste d tha n nonalignabl e difference s fo r  bot h th e hig h 
similarit y item s an d th e lo w similarit y item s 
(t(24)=4.1 8 fo r  Lo w similarity ;  t(24)=7.5 8 fo r  Hig h 
similarity ,  bot h p<.001) . 

Thi s stud y provide s additiona l  suppor t  fo r  th e 
prediction s o f  structura l  alignment .  Onc e again , 
subject s foun d i t  easie r  t o lis t  difference s fo r  simila r 
pair s tha n fo r  dissimila r  pairs .  Further ,  thi s differenc e 
i s onc e agai n concentrate d i n th e numbe r  o f  alignabl e 
difference s listed .  Thi s finding  suggest s tha t  subject s 
seek t o alig n th e representation s an d tha t  difference s 

ar e foun d mor e easil y fo r  pair s tha t  alig n wel l  tha n fo r 
pair s tha t  alig n pooriy . 

The result s o f  thi s stud y diffe r  strikingl y fro m 
th e prediction s o f  th e intuitiv e featura l  mode l 
illustrate d i n Figur e 2 .  Subject s presente d wit h lo w 
similarit y item s (e.g .  Hotel/Grapefruit )  coul d hav e 
liste d almos t  an y propert y o f  eithe r  on e o f  th e object s 
as a  difference ,  ye t  the y di d no t  adop t  thi s strategy . 
Indeed ,  fo r  bot h hig h similarit y an d lo w similarit y 
pairs ,  subject s liste d mor e alignabl e difference s tha n 
nonalignabl e differences ,  suggestin g tha t  thei r 
comparison s focuse d o n matchin g informatio n eve n 

thoug h th e tas k calle d fo r  the m t o lis t  differences . 

Overall ,  thes e studie s provid e a  powerfu l 
demonstratio n tha t  structura l  alignmen t  highlight s th e 
difference s relate d t o matchin g infcmnation . 

Genera l  Discussio n 

These results (summarized in Table 1) add to a 
growin g bod y o f  evidenc e suggestin g tha t  similarit y 
comparison s involv e structura l  alignment .  O n thi s 
view ,  representation s o f  object s an d situation s includ e 
relationa l  information .  Th e structura l  alignmen t 
proces s take s pair s o f  structure d representation s an d 
determine s th e maxima l  structurall y consisten t  matc h 
betwee n the m (Falkenhainer ,  Forbu s &  Centner , 
1989) .  Thi s matc h ca n b e use d t o determin e th e 
commonalities ,  alignabl e difference s an d nonalignabl e 
difference s o f  a  pair .  Thes e element s ca n the n b e 
combine d int o a n estimat e o f  th e overal l  similarit y o f 
th e items . 

Tabl e 1 .  Summar y o f  difference s liste d i n bot h 
experiments . 

Experimen t  1 

Similarit y 

Hig h 
Lo w 

Tota l  A D 

11.3 8 9.0 9 
5.8 8 3.8 8 

NAD 
2.2 8 
2.0 0 

Experimen t  2 

Similarit y 

Hig h 
Lo w 

Tota l  A D 

11.3 8 9.0 9 
5.8 8 3.8 8 

NAD 
2.2 8 
2.0 0 

We ar e currentl y extendin g th e presen t  studie s 
usin g a  respons e tim e methodology .  I n thes e studies , 
wor d pair s ar e presente d t o a  compute r  screen ,  an d 
subject s ar e aske d t o typ e on e difference .  W e ar e 
measurin g th e tim e i t  take s subject s t o begi n typing . 
Pilo t  result s sugges t  tha t  subject s ar e faste r  t o com e 
up wit h a n alignabl e differenc e fo r  a n ite m tha n a 
nonalignabl e differenc e fo r  th e sam e item .  Thi s 
finding  i s consisten t  wit h th e result s o f  th e studie s 
presente d here . 

A centra l  issu e t o b e explore d i s th e generalit y o f 
thes e findings.  Furthe r  wor k mus t  demonstrat e tha t 
th e distinctio n betwee n alignabl e difference s an d 
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nonalignabl e difference s play s a  rol e i n cognitiv e 
processe s mor e genera l  tha n similarit y comparisons . 
One are a i n whic h thi s distinctio n seem s importan t  i s 
decisio n making .  Fo r  example ,  i n Tversky' s 
(Tversky ,  1972 )  elimination-by-aspect s theory ,  a 
perso n face d wit h a  decisio n betwee n a  numbe r  o f 
alternative s firs t  select s a  dimensio n an d eliminate s 
alternative s wit h unsatisfactor y value s alon g tha t 
dimension .  Thi s proces s i s continue d unti l  th e 
perso n i s lef t  wit h a  singl e choice .  Here ,  alignabl e 
difference s ar e use d t o explai n people' s choic e 
behavior .  Markma n an d Centne r  (i n press-a )  provid e 
a mor e comprehensiv e discussio n o f  th e potentia l 
importanc e o f  alignabl e difference s t o othe r  cognitiv e 
processes .  Furthe r  wor k wil l  hav e t o examin e th e 
way commonalities ,  alignabl e difference s an d 
nonalignabl e difference s ca n b e use d i n othe r 
cognitiv e processe s tha t  requir e comparison s a s a 
subcomponent . 

Conc lus ion s 

The studies presented here examined the claim: There 
ar e n o difference s withou t  similarity. '  I n tw o studie s 
subject s liste d difference s mor e readil y fo r  simila r 
pair s tha n fo r  dissimila r  pairs .  Furthermore ,  subject s 
differe d i n th e numbe r  o f  alignabl e difference s the y 
liste d fo r  hig h an d lo w similarit y  pairs ,  bu t  no t  i n th e 
number  o f  nonalignabl e difference s the y listed .  Thes e 
finding s sugges t  tha t  comparison s focu s o n bot h th e 
commonalitie s o f  a  pai r  an d th e difference s tha t  ar e 
connecte d t o thos e commonalities .  Thi s connectio n 
betwee n commonalitie s an d alignabl e difference s i s 
usefu l  i n th e calculatio n o f  similarity ,  an d ma y als o 
be importan t  fo r  othe r  cognitiv e processe s i n whic h 
it̂ n s ar e compared . 
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