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Abstrac t 

We examined similarity judgments between simple Noun-Verb-
Noun statement s tha t  wer e matche d eithe r  i n thei r  verb s o r 
noun s (separat e matches )  an d mad e eithe r  analogou s o r  non -
analogou s assertion s (combine d matches) .  A n analysi s o f 
writte n justification s tha t  accompanie d subjects '  similarit y 
judgment s reveale d tha t  matchin g verb s an d matchin g noun s 
lea d t o tw o qualitativel y differen t  type s o f  alignments . 
Matchin g verb s (e.g. ,  "Th e carpente r  fixed  th e chair "  an d "Th e 
plumbe r  fixed  th e radio" )  le d subject s t o construc t  structura l 
alignment s an d evaluat e th e qualit y o f  th e resultin g analogie s 
(e.g. ,  "No t  analogou s becaus e plumber s don' t  fix  radio s a s par t 
of  thei r  job") .  B y contrast ,  an d contrar y t o an y traditiona l 
accoun t  o f  similarit y a s a  proces s o f  comparison ,  matchin g 
noun s (e.g. ,  "Th e carpente r  fixed  th e chair "  an d "Th e carpente r 
sat  o n th e chair" )  le d subject s t o construc t  themati c ahgnment s 
and evaluat e similarit y base d o n th e plausibilit y  o f  th e resultin g 
causa l  o r  tempora l  scenario s (e.g. ,  "H e sa t  o n th e chai r  t o se e 
whethe r  h e fixed  i t  well") . 

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

H o w d o peopl e establis h similaritie s betwee n objects , 
situations ,  o r  events ? Th e answe r  t o thi s questio n i s crucia l 
give n tha t  similarit y serve s as  a  centra l  explanator y 
construc t  i n theoretica l  account s o f  othe r  cognitiv e processe s 
(e.g. ,  categorization ,  inference ,  transfe r  o f  learning) .  Medin , 
Goldstone ,  an d Gentne r  (1993 )  propos e tha t  similarit y i s a n 
outcom e o f  a n activ e an d constructiv e proces s o f  compariso n 
i n whic h peopl e alig n th e representation s o f  th e compare d 
stimuli .  I n particular ,  the y establis h matche s betwee n tw o 
qualitativel y distinc t  type s o f  aspects :  1 .  Attributes ,  one -
plac e predicate s tha t  tak e object s as  argument s (e.g. , 
BIG(house) ;  RED(apple)) ,  an d 2 .  Relations ,  predicate s tha t 
tak e tw o o r  mor e attributes ,  objects ,  o r  othe r  relation s a s 
argument s (e.g. ,  B I G G E R - T H A N ( h o u s e ,  tent) ;  S A M E -
C O L O R ( a p p l e ,  book)) .  T h e motivatio n behin d thi s 
distinctio n i s  tha t  ou r  representation s o f  stimul i  ar e 
structure d suc h tha t  objects  an d thei r  attribute s ar e 
interrelate d (e.g. ,  book s ar e m a d e o/paper ;  carpenters/jj c 
chairs) .  Hence ,  peopl e alig n th e structure d representation s o f 
th e compare d stimuli . 

Evidenc e i n suppor t  o f  th e structura l  alignmen t  hypothesi s 
comes fro m studie s tha t  contras t  th e relativ e impac t  o f 
relationa l  an d attributiona l  matche s o n similarit y judgment s 
(e.g. ,  Goldstone ,  Medin ,  &  Gentner ,  1991 ;  M a r k m a n & 

Gentner ,  1993 ;  Medin ,  Goldstone ,  «f e Gentner ,  1990) .  Fo r 
example ,  Goldston e e t  al .  (1991 )  foun d tha t  peopl e proces s 
relationa l  an d attributiona l  matche s i n separat e pools .  The y 
aske d subject s t o choos e whic h o f  tw o target s wa s mor e 
simila r  t o a  give n base .  Presente d wit h a  bas e suc h a s 
O X O,  subject s wer e mor e likel y t o choos e A * A (on e 
relationa l  match ,  i.e. ,  symmet ry )  tha n A * 0 (on e 
attributiona l  match ,  i.e. ,  circle) .  However ,  presente d wit h a 
pai r  o f  target s wit h a n additiona l  attributiona l  matc h (X) , 
subject s wer e les s likel y t o choos e A X A (on e relationa l  an d 
on e attributiona l  match ,  i.e. ,  symmetr y an d X )  tha n A X O 
(tw o attributiona l  matches ,  i.e. ,  X O ) .  Tha t  is ,  th e existenc e 
of  a n additiona l  attributiona l  matc h i n th e secon d pai r  o f 
target s change d th e relativ e weigh t  give n t o th e relationa l 
(symmetry )  an d attributiona l  (O )  matches .  Suc h differentia l 
weightin g o f  relationa l  an d attributiona l  matche s ha s bee n 
capture d b y th e M A X model ,  whic h posit s tha t  thes e tw o 
type s o f  matche s ar e processe d i n separat e pools ,  an d tha t 
peopl e assig n highe r  weight s t o matche s i n th e bigge r  pool . 

Not e tha t  i n orde r  t o contras t  th e impac t  o f  relationa l  an d 
attributiona l  matche s o n similarit y thes e studie s use d 
stimul i  i n whic h relation s an d attribute s wer e separabl e an d 
independent .  Fo r  example ,  th e symmetr y o f  O X O an d A* A 
(relation )  i s independen t  o f  whethe r  th e symmetri c shape s i n 
th e tw o figure s happe n t o b e circle s o r  triangle s (attributes) , 
or  tha t  a  sta r  i s betwee n tw o triangle s (A*A )  rathe r  tha n vic e 
vers a (*A*) .  However ,  whe n peopl e asses s similaritie s 
betwee n actua l  objects ,  situations ,  an d events ,  relationa l 
predicate s an d th e object s tha t  serv e a s argument s i n thes e 
predicate s ar e no t  independent .  Fo r  example ,  carpenters/ u 
chair s a s par t  o f  thei r  professio n wherea s plumber s d o not , 
cuttin g gras s i s a  differen t  typ e o f  cuttin g tha n cuttin g hair , 
and th e differenc e i n th e cost s o f  mozzarell a chees e an d 
cottag e chees e i s o f  a  differen t  magnitud e tha n th e differenc e 
betwee n th e cost s o f  mozzarell a chees e an d a  house .  Peopl e 
ar e awar e o f  suc h dependencie s an d spontaneousl y dra w 
inference s base d o n thei r  knowledg e abou t  th e wa y i n whic h 
variou s object s ten d t o b e interrelate d (e.g. ,  Anderso n & 
Ortony ,  1975 ;  Gentne r  &  France ,  1988 ;  Ortony ,  1979) . 
Give n suc h inferences ,  i t  i s  unclea r  whethe r  th e conclusio n 
tha t  peopl e process  separatel y relationa l  an d attributiona l 
matche s ca n b e generalize d t o stimul i  i n whic h thes e tw o 
type s o f  aspect s ar e interdependent . 

Th e impac t  o f  inference s base d o n dependencie s betwee n 
relation s an d attribute s ha s bee n recentl y documente d i n 
studie s o n analogica l  transfe r  (Basso k &  Olseth ,  1995 ; 
Bassok ,  W u ,  &  Olseth ,  1995) .  Existin g model s o f 
analogica l  transfe r  ar e base d o n th e assumptio n tha t 
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attributiona l  matche s eithe r  suppor t  o r  compet e wit h 
relationa l  matche s (Falkenhainer ,  Forbus ,  &  Gentner ,  1989 ; 
Hoiyoak ,  &  Thagard ,  1989) .  However ,  transfe r  performanc e 
was foun d t o b e affecte d b y dependencie s betwee n thes e tw o 
type s o f  aspects .  Fo r  example ,  Basso k &  Olset h (1995 ) 
foun d tha t  afte r  learnin g t o solv e physic s problem s 
involvin g constan t  chang e i n speed ,  7 1 % o f  subject s 
spontaneousl y applie d th e learne d solutio n t o analogou s 
non-physic s problem s involvin g continuou s constan t  chang e 
(e.g. ,  constan t  chang e i n th e rat e o f  populatio n growt h i n 
people/year) ,  bu t  onl y 2 7 % o f  subject s applie d th e physic s 
solutio n t o analogou s problem s involvin g discret e constan t 
chang e (e.g. ,  constan t  chang e i n th e rat e a t  whic h peopl e 
atten d a n annua l  conferenc e i n people/year) .  Suc h 
differentia l  transfe r  occurre d eve n thoug h th e manne r  o f 
chang e wa s neve r  mentione d durin g training .  Thus ,  i t 
appear s tha t  peopl e spontaneousl y interprete d "constan t 
chang e i n speed "  t o mea n "continuou s constan t  change. " 
Matche s an d mismatche s betwee n th e interprete d meanin g o f 
constan t  chang e i n th e learne d an d nove l  problem s (i.e. , 
continuou s vs .  discrete) ,  rathe r  tha n separat e matche s i n 
relationa l  term s ("constan t  change" )  o r  attributiona l  term s 
("people, "  "years" )  determine d th e scop e o f  analogica l 
transfer . 

The presen t  stud y wa s designe d t o examin e whethe r  th e 
conclusio n tha t  peopl e proces s separatel y relationa l  an d 
attributiona l  matche s ca n b e generalize d t o stimul i  i n whic h 
thes e tw o type s o f  aspect s ar e interdependent .  W e aske d 
subject s t o rat e similaritie s betwee n simpl e Noun-Verb -
Noun statements ,  lettin g verb s stan d fo r  relation s betwee n 
object s an d noun s stan d fo r  object s an d thei r  attributes .  Th e 
statement s wer e matche d eithe r  i n thei r  verb s o r  i n thei r 
nouns .  Fo r  example ,  subject s wer e presente d wit h a  bas e 
statemen t  "Th e carpente r  fixe d th e chair "  an d wer e aske d t o 
asses s th e degre e t o whic h thi s statemen t  wa s simila r  t o a 
"relationa l  target "  wit h matchin g ver b ("Th e electrician/iA:e d 
th e radio" )  an d t o a n "attributiona l  target "  wit h matchin g 
noun s ("Th e carpente r  sa t  o n th e chair") .  Subject s wer e als o 
aske d t o justif y i n writin g thei r  similarit y ratings .  Becaus e 
noun s an d verb s ar e semanticall y interdependent ,  w e expecte d 
peopl e t o construc t  "combine d representations "  fo r  th e 
Noun-Verb-Nou n statement s base d o n suc h semanti c 
dependencies .  Fo r  example ,  th e abov e bas e statemen t  coul d 
hav e bee n represente d a s " A professiona l  doin g hi s job. " 

I f  peopl e trea t  combine d representation s a s conceptua l 
entities ,  the y migh t  bas e thei r  similarit y judgment s o n 
combine d matche s betwee n bas e an d targe t  statement s an d 
ignor e th e distinctio n betwee n separat e matche s i n relation s 
(verbs )  an d attribute s (nouns) .  However ,  eve n non-arbitrar y 
conceptua l  combination s o f  relation s an d attribute s hav e t o 
be aligne d fo r  comparison .  Hence ,  i n orde r  t o constrai n th e 
compariso n proces s peopl e migh t  exploi t  th e distinctio n 
betwee n relationa l  an d attributiona l  matche s eve n whe n thes e 
tw o type s o f  aspect s ar e interdependent . 

I n orde r  t o examin e th e relativ e impac t  o f  combine d an d 
separat e matche s w e create d permutation s o f  matchin g noun s 
and verb s tha t  resulte d i n eithe r  analogou s (i.e. ,  combine d 
match )  o r  non-analogou s (i.e. ,  combine d mismatch ) 
relationa l  targets .  Specifically ,  w e examine d similarit y 
judgment s fo r  thre e type s o f  relationa l  targets :  Goo d 

Analogie s (e.g. ,  "Th e electricia n fixe d th e radio") .  Poo r 
Analogie s (e.g. ,  "Th e plumbe r  fixe d th e radio") ,  an d Poo r 
Analogie s wit h matchin g subjec t  (e.g. ,  "Th e c&vptnX& r  fixed 
th e radio") .  Eac h o f  thes e relationa l  target s wa s paire d wit h 
th e sam e attributiona l  targe t  (e.g. ,  "Th e carpente r  sa t  o n th e 
chair" )  which ,  havin g a  differen t  verb ,  wa s obviousl y non -
analogou s t o th e bas e statement . 

To foreshado w ou r  results ,  w e found  tha t  combine d 
matche s dominate d separat e matches ,  an d tha t  th e distinctio n 
betwee n relationa l  an d attributiona l  matche s di d no t  resul t  i n 
differentia l  weightin g o f  thes e tw o type s o f  matches . 
Nonetheless ,  separat e matche s i n noun s an d verb s playe d a 
crucia l  rol e i n similarit y judgment s — the y determine d th e 
way i n whic h subject s arrive d a t  thei r  similarit y judgments . 
Matchin g verb s le d subject s t o construc t  structura l 
alignments ,  i.e. ,  t o compar e th e combine d meanin g o f  th e 
paire d statement s an d evaluat e whethe r  th e statement s wer e 
analogou s (e.g. ,  "No t  analogou s becaus e plumber s don' t  fix 
radio s a s par t  o f  thei r  job") .  B y contrast ,  an d contrar y t o an y 
traditiona l  accoun t  o f  similarit y a s a  proces s o f  comparison , 
matchin g noun s le d subject s t o construc t  themati c 
alignments ,  i.e. ,  t o integrat e th e statement s int o causa l  o r 
tempora l  scenario s an d evaluat e whethe r  th e resultin g 
scenario s wer e plausibl e (e.g. ,  "Quit e simila r  becaus e h e sa t 
on th e chai r  t o se e whethe r  h e fixe d i t  well") . 

Method 

Materials 

Eigh t  actio n statement s (e.g. ,  "Th e carpente r  fixe d th e 
chair" )  an d fou r  compariso n statement s (e.g. ,  "Cottag e 
chees e i s  cheape r  tha n mozzarell a cheese" )  serve d a s bas e 
statements .  Fo r  eac h o f  thes e 1 2 bas e statement s w e 
constructe d fou r  targets :  on e attributiona l  (matchin g nouns ) 
and thre e relationa l  (matchin g verbs) .  Usin g thes e 1 2 set s o f 
bas e an d targe t  statement s w e create d thre e type s o f  triplets , 
eac h consistin g o f  a  base ,  it s attributiona l  target ,  an d on e o f 
it s thre e relationa l  targets .  Belo w i s on e se t  o f  statement s 
fro m whic h w e constructe d th e thre e type s o f  triplet s (123 , 
124 ,  an d 125) : 

Bass : 1.  Th e enginee r  designe d a  car . 

Attributiona l  target : 
(AA ) 2.  Th e enginee r  drov e a  car . 

Relationa l  targets : 
(RC)  3 .  Th e choreographe r  designe d a  dance . 
(R )  4 .  Th e lawye r  designe d a  dance . 
(RA )  5 .  Th e enginee r  designe d a  dance . 

The separate and combined matches between the base (1) 
and eac h o f  it s  target s ( 2 throug h 5 )  appea r  i n parentheses :  A 
denote s a n attributiona l  matc h (noun) ,  R  a  relationa l  matc h 
(verb) ,  an d C  a  combine d matc h (good  analogy) .  Not e tha t 
th e bas e an d relationa l  Targe t  3  (Goo d Analogy )  mad e 
assertion s tha t  wer e compatibl e wit h people' s defaul t 
semanti c expectation s (e.g. ,  professional s doin g thei r  job) . 
By contrast ,  relationa l  Target s 4  an d 5  (Poo r  Analogies ) 
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m a de assertion s tha t  violate d suc h defaul t  expectation s (e.g. , 
neithe r  lawyer s no r  engineer s desig n dance s a s par t  o f  thei r 
job ,  althoug h the y coul d d o i t  a s individuals) . 

Eac h triple t  wa s type d o n a  separat e page ,  wit h th e bas e 
centere d abov e th e tw o targets .  Th e lef t  an d righ t  position s 
of  th e relationa l  an d attributiona l  target s wer e randomized . 
A 7-poin t  ratin g scal e appeare d belo w eac h o f  th e tw o 
targets .  Th e scal e assesse d eithe r  similarit y o r  difference' . 
Accordingly ,  th e lowes t  ratin g (1 )  wa s labele d eithe r  "no t  a t 
al l  similar "  o r  "no t  a t  al l  different "  an d th e highes t  ratin g (7 ) 
was labele d eithe r  "ver y similar "  o r  "ver y different. "  W e 
constructe d 12-pag e booklet s b y randoml y selectin g a  triple t 
typ e (123 ,  124 ,  o r  125 )  fo r  eac h o f  th e 1 2 bas e statement s 
and collatin g th e selecte d page s i n randomize d order . 

Procedure 

Subject s wer e 8 0 undergraduate s fro m Universit y o f  Chicag o 
and fro m Northwester n University .  The y wer e teste d 
individuall y o r  i n smal l  groups .  Subject s wer e aske d t o rat e 
eithe r  h o w simila r  (N=39 )  o r  h o w differen t  (N = 41 )  eac h o f 
th e tw o botto m statement s wa s t o th e to p statemen t  an d t o 
justif y thei r  rating s i n th e spac e provide d belo w th e ratin g 
scales .  Th e tas k laste d betwee n 15-3 0 min. -

Results and Discussion 

I n wha t  follow s w e firs t  describ e th e distributio n o f 
similarit y rating s an d the n presen t  a n analysi s o f  th e 
justification s tha t  accompanie d thes e ratings . 

Similarity Ratings 

We transforme d th e differenc e rating s int o similarit y rating s 
(8-rd=rs) ,  an d i n th e presen t  pape r  w e d o no t  distinguis h 
betwee n thes e tw o type s o f  judgment s (se e agai n Not e 1) . 
Tabl e 1  present s th e averag e rating s fo r  th e thre e type s o f 
relationa l  target s an d thei r  correspondin g attributiona l 
targets .  Standar d deviation s appea r  i n parentheses . 

Becaus e eac h o f  th e thre e relationa l  target s wa s paire d wit h 
th e sam e attributiona l  targe t  (1- 2 rating s i n th e righ t  colum n 
of  Tabl e 1) ,  i t  i s  o f  littl e surpris e tha t  th e averag e similarit y 
rating s fo r  th e attributiona l  target s di d no t  diffe r  acros s th e 
thre e triple t  type s (F<1) .  Th e comparison s o f  interes t  ar e 
betwee n th e thre e relationa l  target s i n th e lef t  colum n o f 
Tabl e 1 . 

Th e firs t  compariso n o f  interes t  i s  betwee n th e G o o d 
Analog y (Targe t  3 )  an d Poo r  Analog y (Targe t  4 )  relationa l 
targets .  Thes e target s wer e equate d i n thei r  separat e matche s 
t o th e bas e (i.e. ,  matchin g ver b an d mismatchin g nouns) . 
However ,  G o o d Analogie s (i.e. ,  combine d match )  wer e rate d 
m o r e highl y tha n Poo r  Analogie s (4.6 3 vs. ,  3.13 , 
respectively ,  F(l,78)=79.12 ,  Mse=2.29 ,  p<.001) .  Th e 
secon d compariso n o f  interes t  i s  betwee n th e tw o Poo r 
Analog y relationa l  target s i n th e 12 4 an d 12 5 triplets .  Bot h 
target s mismatche d th e bas e i n thei r  combine d meaning ,  bu t 
Targe t  5  ha d a n additiona l  attributiona l  matc h ( + Subject ) 

relativ e t o Targe t  4 .  Thi s additiona l  matc h resulte d i n highe r 
similarit y rating s (3.9 2 vs .  3.1 3 fo r  Target s 5  an d 4 
respectively ,  F(l,78 )  =  33.56 ,  Mse=1.53 ,  p<.001) . 

Thi s patter n o f  similarit y rating s show s tha t  whe n th e 
compare d stimul i  consis t  o f  semanticall y interdependen t 
relation s an d attributes ,  matche s i n th e inferre d combine d 
meanin g o f  th e statement s overrid e separat e matches .  Thus , 
overall ,  G o o d analogie s wer e rate d mor e highl y tha n Poo r 
analogie s eve n whe n Poo r  analogie s ha d a n additiona l 
attributiona l  matc h (Targe t  3  >  Targe t  5  >  Targe t  4) . 
However ,  whe n th e compare d stimul i  diffe r  i n thei r 
combine d meanin g similarit y increase s wit h th e numbe r  o f 
separat e matches . 

Tabl e 1 : 
Averag e similarit y rating s 

fo r  relationa l  an d attributiona l  target s 

Good Analog y 
(12 3 triplets ) 

Poor  Analog y 
(12 4 triplets ) 

Poor  Analog y + 
Subjec t 
(12 5 triplets ) 

Relationa l 
target s 

4.6 3 
(1.21 ) 

3.1 3 
(1.26 ) 

3.9 2 
(1.41 ) 

Attributiona l 
target s 

3.8 6 
(1.48 ) 

4.1 1 
(1.37 ) 

4.0 0 
(1.34 ) 

1 Similaritie s an d difference s ar e no t  alway s inverse s (Medin , 
et  al. ,  1990) .  However ,  becaus e thi s variabl e di d no t  interac t 
wit h th e result s reporte d i n thi s paper ,  w e combine d th e result s 
obtaine d fo r  thes e tw o type s o f  judgments . 

The finding  tha t  Goo d Analogie s wer e rate d mor e highl y 
tha n Poo r  Analogie s i s consisten t  wit h Gentenr' s (1983 ) 
systematicit y principle ,  becaus e combine d matche s ca n b e 
considere d a s matche s i n inferre d higher-orde r  relation s (e.g. , 
th e enginee r  designe d a  ca r  becaus e i t  i s  hi s job ,  an d th e 
choreographe r  designe d a  danc e becaus e i t  i s  he r  job) .  Th e 
systematicit y principl e predict s tha t  higher-orde r  relationa l 
matche s woul d constrai n separat e matches ,  bot h relationa l 
and attributional .  However ,  ou r  findings  d o no t  suppor t  th e 
clai m tha t  peopl e proces s relationa l  an d attributiona l 
matche s i n separat e pool s an d giv e highe r  weight s t o 
matche s i n th e bigge r  poo l  (e.g. ,  Goldston e e t  ai ,  1991) .  I n 
th e independen t  case ,  tw o attributiona l  matche s ( O X O - A X O ) 
wer e foun d t o b e rate d mor e highl y tha n on e relationa l  matc h 
and on e attributiona l  matc h ( O X O - A X A ) .  B y contrast ,  i n 
th e dependen t  case ,  ther e wa s n o differenc e i n th e rating s o f 
th e attributiona l  an d relationa l  target s i n th e 12 5 triple t 
(botto m ro w o f  Tabl e 1 )  eve n thoug h Targe t  2  ha d tw o 
matchin g noun s wherea s Targe t  5  ha d on e matchin g nou n 
and on e matchin g verb . 

Th e presen t  patter n o f  similarit y rating s suggest s tha t 
model s o f  structura l  alignmen t  (e.g. ,  Gentne r  &  Markman , 
1994 ;  Goldstone ,  1994 ;  Markma n &  Gentner ,  1993 )  migh t 
need t o b e modifie d t o accommodat e th e differenc e betwee n 
th e dependen t  an d th e independen t  case .  I n particular ,  i t 
appear s tha t  i n th e dependen t  cas e peopl e disUnguis h 
betwee n combine d (Targe t  3 )  an d separat e matche s (Target s 
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2,  4 ,  5) ,  bu t  d o no t  distinguis h betwee n separat e relationa l 
and attributiona l  matche s (e.g. ,  th e relationa l  an d 
attributiona l  target s i n triple t  125) .  However ,  analysi s o f 
th e justification s tha t  accompanie d subjects '  similarit y 
rating s reveale d tha t  existin g model s o f  similarit y canno t  b e 
adjuste d t o accommodat e th e presen t  results .  Al l  traditiona l 
model s o f  similarit y ar e base d o n th e assumptio n tha t 
similarit y i s a  proces s o f  compariso n tha t  i s mediate d b y 
matche s an d mismatche s betwee n variou s aspect s o f  th e 
compare d stimuli .  B y contrast ,  w e foun d tha t  i n som e case s 
similarit y judgment s ar e no t  mediate d b y a  proces s o f 
comparison .  Rather ,  a s w e describ e i n th e nex t  section , 
similarit y judgment s ca n b e mediate d b y a  proces s o f 
themati c alignmen t  i n whic h peopl e integrat e th e bas e an d 
targe t  statement s int o causa l  o r  tempora l  scenarios . 

Similarity justifications 

Subject s generate d betwee n on e t o five  justification s pe r 
target ,  resultin g i n a  tota l  o f  118 3 justification s fo r  th e 
relationa l  target s (1.2 3 pe r  target )  an d 122 3 justification s fo r 
th e attributiona l  target s (1.2 7 pe r  target) .  W e classifie d 
thes e justification s int o thre e genera l  types :  Syntactic , 
Separate ,  an d Combined . 

Syntactic. Justifications were coded as syntactic when 
the y involve d syntacti c label s (e.g. ,  "differen t  verbs") ; 
referenc e t o word s (e.g. ,  "onl y th e word s ar e th e same") ;  o r 
referenc e t o th e structur e o f  th e sentenc e (e.g. ,  "bot h hav e 
th e sam e structure") .  Syntacti c justification s wer e infrequen t 
( 2 % -  4 % pe r  targe t  type )  an d wer e distribute d uniforml y 
acros s th e relationa l  an d attributiona l  targets . 

Separate. Justifications were coded as separate when they 
referre d t o matche s an d mismatche s betwee n th e specifi c 
noun s o r  verbs ,  eithe r  direc t  (e.g. ,  "bot h abou t  a  chair, " 
"bot h fix" )  o r  indirec t  (e.g. ,  "bot h rac e an d pian o 
competitio n involv e victory, "  "cuttin g i s  activel y doin g 
somethin g a s oppose d t o thinkin g abou t  something") . 
Subject s wer e ver y likel y t o mentio n separat e matche s an d 
mismatche s i n thei r  justification s ( 6 1 % 7 1 % pe r  targe t 
type) ,  bu t  th e distributio n o f  thes e justification s simpl y 
mirrore d th e distributio n o f  nou n an d ver b matche s i n ou r 
stimul i  (i.e. ,  mor e ver b matche s fo r  relationa l  target s an d 
mor e nou n matche s fo r  attributiona l  targets) .  Thus ,  neithe r 
separat e no r  syntacti c justification s ca n accoun t  fo r  th e 
significan t  difference s i n subjects '  similarit y rating s o f 
analogou s (1-3 )  an d non-analogou s (1-4 )  targets . 

Combined. Differences in similarity ratings of the 
relationa l  an d attributiona l  target s ar e adequatel y capture d b y 
th e distributio n o f  justification s tha t  referre d t o th e combine d 
meanin g o f  th e compare d statement s ( 2 7 % 3 5 % pe r  targe t 
type) .  I n particular ,  w e identifie d tw o qualitativel y differen t 
type s o f  combine d justifications :  (1 )  Analogie s tha t  aligne d 
th e structure s o f  th e compare d statements ,  an d (2 )  causa l  o r 
tempora l  Scenario s tha t  integrate d th e statement s b y formin g 
themati c alignments .  Belo w w e first  defin e thes e tw o type s 
of  combine d justification s an d the n presen t  thei r  distributio n 
i n th e relationa l  an d attributiona l  targets . 

Analogies :  Comb ine d justificauon s wer e code d a s 
analogie s whe n the y involve d explici t  reference s t o analog y 
(e.g. ,  "th e analog y i s to o farfetched, "  "barbenhai r  : :  teen : 
lawn") ,  o r  describe d i n wha t  sens e th e statement s wer e goo d 
or  poo r  analogie s (e.g. ,  "th e chil d an d th e w o m a n bot h 
enjoye d something, "  "compariso n o f  tw o sound s b y tw o 
comparabl e sources") .  T w o prevalen t  type s o f  combine d 
justification s tha t  wer e code d a s analogie s compare d rol e 
appropriatenes s o f  th e noun-verb-nou n combination s (e.g. , 
" a lawye r  woul d neve r  desig n a  dance, "  "mos t  childre n d o no t 
enjo y jobs" )  o r  th e overal l  trut h an d validit y o f  th e compare d 
statement s (e.g. ,  "doe s no t  sa y anythin g w e don' t  alread y 
k n o w lik e th e othe r  two, "  "th e first  sentenc e i s a  fact , 
wherea s th e secon d i s a n opinion") . 

Scenarios :  Comb ine d justification s wer e code d a s 
scenario s wheneve r  the y relate d th e compare d statement s b y 
causa l  o r  tempora l  relations .  Example s o f  causa l  scenario s 
are :  " A teache r  m a y hav e listene d t o th e lectur e t o prepare " 
(fo r  th e bas e "Th e teache r  prepare d a  lecture "  an d th e targe t 
"Th e teache r  listene d t o th e lecture") ;  "Somethin g th e chil d 
migh t  d o i f  he/sh e enjoye d th e toy ,  ou t  o f  selfishness "  (fo r 
th e bas e "Th e chil d enjoye d th e toy "  an d th e targe t  "Th e 
chil d hi d th e toy") ;  o r  " A logica l  step :  sinc e equation s ar e 
mor e accurat e the y ar e mor e difficul t  t o use "  (fo r  th e bas e 
"Equation s ar e mor e accurat e tha n words "  an d th e targe t 
"Equation s ar e mor e difficul t  tha n words") .  Example s o f 
tempora l  scenario s are :  "Ver y simila r  sinc e h e i s n o w wit h 
th e produc t  h e ha s jus t  fixed,"  " A chil d migh t  hid e th e to y 
whil e playin g wit h it, "  "Th e barbe r  woul d probabl y thin k 
abou t  th e hai r  befor e h e cu t  it, "  o r  "Examinin g a  cas e i s 
somethin g th e lawye r  woul d d o whe n takin g it. " 

Tabl e 2  present s th e proportio n o f  analogie s an d scenario s 
generate d fo r  th e relationa l  an d attributiona l  targets . 

Tabl e 2 
Proportio n o f  Analogie s an d Scenario s 

i n relationa l  an d attributiona l  target s 

Relationa l 
target s 

123 (N = 106 ) 
124 (N=132 ) 
125 (N = 117 ) 

Attributiona l 
target s 

123 (N = 116 ) 
124 (N = 130 ) 
125 (N = 107 ) 

Analogie s 

100 
97 
87 

41 
36 
41 

Scenario s 

0 
3 
13 

59 
64 
59 

As ca n b e see n b y comparin g th e to p an d botto m panel s 
of  Tabl e 2 ,  analogie s wer e virtuall y th e onl y typ e o f 
combine d justification s generate d fo r  th e relationa l  target s 
(matchin g verbs) ,  wherea s mor e tha n hal f  o f  th e combine d 
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justification s generate d fo r  th e attributiona l  target s 
(matchin g nouns )  wer e scenarios .  Thus ,  9 4 % o f  th e 35 5 
combine d justification s generate d fo r  th e relationa l  target s 
wer e analogie s an d onl y 6 % wer e scenarios .  B y contrast , 

onl y 3 9 % o f  th e 35 3 combine d justification s generate d fo r 
th e attributiona l  target s wer e analogie s an d 6 1 % wer e 
scenarios .  Thi s overwhelmin g differenc e i n th e distributio n 
of  analogie s an d scenario s fo r  th e relationa l  an d attributiona l 
target s demonstrate s that ,  whe n th e bas e an d targe t  shar e a 
relationa l  match ,  subject s construc t  structura l  alignments , 
but  whe n th e bas e an d targe t  shar e attributiona l  matches , 
the y construc t  themati c alignment s . 

The hig h proportio n o f  scenario s generate d b y ou r  subject s 
i s especiall y strikin g give n tha t  "themati c justifications "  ar e 
believe d t o characteriz e similarit y judgment s o f  youn g 
childre n o r  peopl e fro m non-wester n culture s wh o "fai l  t o 
appreciate "  th e valu e o f  relationa l  similaritie s (Markman , 
1989) .  Yet ,  extremel y brigh t  undergraduate s wh o 
participate d i n thi s stud y generate d a  tota l  o f  23 4 themati c 
justifications ,  an d 21 4 o f  thes e justification s wer e writte n 
next  t o hig h qualit y analogica l  argument s justifyin g 
similarit y o f  relationa l  target s i n th e correspondin g triplets . 
Thi s surprisin g finding  coul d b e understoo d i n term s o f  th e 
pragmati c rol e o f  similarity .  W e ofte n us e similarit y t o 
dra w inference s (i f  y  i s lik e x  i n thes e ways ,  i t  ma y b e lik e 
i t  i n othe r  ways) .  Scenari o thinkin g ca n b e see n a s anothe r 
way o f  drawin g inference s wher e th e tw o term s togethe r 
sugges t  a  contex t  wher e understandin g ca n b e applied . 

Conclusion 

Medi n e t  al .  (1993 )  pointe d ou t  tha t  relationa l  an d 
attributiona l  matche s constrai n th e "respects "  tha t  peopl e 
selec t  a s relevan t  t o thei r  similarit y judgments .  I n th e 
presen t  stud y w e foun d tha t  matche s i n thes e tw o type s o f 
aspect s als o affec t  th e wa y i n whic h peopl e alig n th e 
compare d stimuli .  Usin g semanticall y interdependen t  Noun -
Verb-Nou n combination s w e foun d tha t  matchin g verb s lea d 
t o structura l  alignment s an d matchin g noun s t o themati c 
alignments .  Althoug h ou r  result s suppor t  th e psychologica l 
validit y o f  th e distinctio n betwee n relationa l  an d 
attributiona l  matches ,  w e foun d tha t  whe n subject s asses s 
similaritie s betwee n sentence s wit h matchin g noun s the y d ^ 
not  alway s compar e thes e sentence s o r  thei r  interpretations . 
Rather ,  contrar y t o an y traditiona l  vie w o f  similarity ,  the y 
integrat e the m int o common scenario s an d bas e thei r 
similarit y judgment s o n th e plausibilit y  o f  suc h scenarios . 
Not e tha t  themati c alignment s coul d no t  hav e bee n 
discovere d wit h stimul i  consistin g o f  separabl e an d 
independen t  relation s an d attribute s (i.e. ,  i t  i s unlikel y tha t 
peopl e woul d construc t  a  scenari o relatin g O X A an d 0*A) , 
and tha t  i t  migh t  b e impossibl e t o generaliz e processin g 
assumption s acros s differen t  type s o f  stimuli . 

Clearly ,  compariso n betwee n variou s aspect s o f  th e paire d 
stimul i  i s  no t  th e onl y proces s tha t  underlie s similarit y 
judgments .  I n fact ,  ou r  result s sugges t  tha t  themati c 
alignment s wil l  mediat e transfe r  eve n withou t  attributiona l 
matches .  Fo r  example ,  i t  i s  likel y tha t  participatio n i n a 
common scen e o r  i n a  functiona l  o r  causa l  relatio n wil l 
increas e similarit y betwee n participant s tha t  d o no t  shar e 
common attribute s (e.g. ,  sno w an d shove l  vs .  sno w an d 

rake ;  flower s an d po t  vs .  flower s an d pan) .  A n importan t 
challeng e fo r  futur e researc h i s  t o identif y  th e condition s tha t 
suppor t  structura l  an d themati c alignments .  T o th e exten t 
tha t  similarit y alert s peopl e t o potentia l  context s i n whic h 
the y coul d appl y thei r  knowledge ,  suc h condition s ar e likel y 
t o b e foun d i n studie s tha t  us e semanticall y ric h stimul i  an d 
ecologicall y vali d tasks . 
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