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O n puttin g m i l k i n coffee : 
T h e effec t  o f  themat i c relation s o n similarit y j u d g m e n t s . 

E d w a r d Wisniewsk i 
Departmen t  o f  Psycholog y 

Northwester n Universit y 
2029 Sherida n Roa d 

Evanston ,  I L 6020 8 
(847)467-162 4 
edw@nwu.edu 

Abstract 

Ail existing accounts of similarity assume that it is a 
functio n o f  matchin g an d mismatchin g attribute s betwee n 
menta l  representations .  However ,  Basso k an d Medi n 
(19% )  foun d tha t  th e judge d similarit y o f  sentence s doe s 
not  necessaril y  reflec t  th e degre e o f  overla p betwee n th e 
propertie s o f  paire d stimuli .  Rather ,  similarit y judgment s 
ar e ofte n mediate d b y a  proces s o f  themati c integratio n 
and reflec t  th e degre e t o whic h stimul i  ca n b e integrate d 
int o a  commo n themati c scenario .  W e presen t  result s  o f  a 
stud y whic h exten d dii s surprisin g flnding  b y showin g tha t 
i t  als o applie s t o similarit y rating s o f  object s an d occur s 
whethe r  o r  no t  subject s explai n thei r  judgments .  Also , 
consisten t  wit h th e Basso k an d Medi n findings ,  th e 
tendenc y toward s themati c integratio n wa s mor e 
pronounce d whe n th e paire d stimu U share d fe w attributes -
-bu t  wa s stil l  a n importan t  facto r  i n similarit y judgment s 
betwee n object s whic h share d man y attributes .  W e discus s 
th e implication s o f  thes e fmding s fo r  model s o f  cognitiv e 
processe s whic h us e similarit y a s a n explanator y construct . 

Introduction 

It is taken as self evident that the similarity between two 
thing s i s a  functio n o f  thei r  matchin g an d mismatchin g 
features .  Fo r  example ,  i n judgin g h o w simila r  a  robi n i s t o a 
canar y a  perso n migh t  identif y matchin g feature s suc h a s 
"the y ar e birds, "  "the y hav e wings, "  "the y fly, "  "the y hav e 
beaks ,  "  "the y hav e feathers, "  an d mismatchin g feature s 
suc h a s "on e i s re d an d th e othe r  i s yellow, "  "on e eat s 
w o r ms an d th e othe r  eat s seeds .  "  Thi s sens e o f  similarit y 
has playe d a n extremel y importan t  rol e i n theorie s o f 
analogy ,  metaphor ,  categorization ,  concep t  learning , 
induction ,  an d conceptua l  combinatio n an d i s a  majo r 
componen t  o f  forma l  model s o f  thes e processes .  Fo r 
example ,  concep t  learnin g model s comput e th e likelih.oo d 
tha t  a  nove l  instanc e belong s t o categor y base d primaril y o n 
h o w wel l  th e feature s o f  th e instanc e matc h thos e i n th e 
category' s representation .  A s a  secon d example ,  i n model s 
of  induction ,  a  majo r  facto r  whic h determine s whethe r  a 
featur e associate d wit h on e categor y wil l  b e generalize d t o a 
secon d categor y i s th e degre e o f  featur e overla p betwee n th e 
categor y representations .  Finally ,  i n model s o f  analogy , 
interpretatio n an d inferenc e ar e largel y determine d b y th e 
overla p betwee n relationa l  feature s i n th e bas e an d targe t 
domains . 

M u c h recen t  wor k o n similarit y judgment s ha s 
investigate d h o w peopl e determin e an d weigh t  thes e 
matchin g an d mismatchin g features .  Inspire d b y strucmral -
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alignment models of analogy (e.g., Gentner, 1983), this 
researc h ha s characterize d similarit y a s a  compariso n 
proces s i n whic h peopl e attemp t  t o alig n o r  pu t  int o 
correspondenc e menta l  representation s (Goldstone ,  1994a ; 
M a r k m a n ,  A .  &  Gentner ,  1993 ;  Medin .  Goldstone ,  & 
Gentner ,  1993) .  Thi s wor k ha s identifie d importan t 
constraint s o n ho w thi s alignmen t  i s carrie d out . 

Thi s vie w o f  similarit y notwithstanding ,  Basso k an d 
Medi n (1996 )  foun d tha t  similarit y judgment s d o no t 
necessaril y  reflec t  th e degre e o f  overla p betwee n th e 
propertie s o f  th e paire d stimuli .  Rather ,  contrar y t o ever y 
existin g accoun t  o f  similarity ,  similarit y judgment s ar e ofte n 
mediate d b y a  proces s o f  themati c integratio n an d reflec t  th e 
degre e t o whic h paire d stimul i  ca n b e integrate d int o a 
c o m m on themati c scenario .  Specifically ,  thes e researcher s 
aske d undergraduat e student s t o rat e th e degre e o f  similarit y 
betwee n variou s pair s o f  simpl e noun-verb-nou n statement s 
and t o explai n thei r  ratings .  W h e n th e statement s ha d 
c o m m on verb s (e.g. ,  "Th e carpente r  fixe d th e chair "  an d 
"Th e electricia n fixe d th e radio" )  th e explanation s wer e 
consisten t  wit h th e prevalen t  defmitio n o f  similarit y (e.g. , 
"Simila r  becaus e i n bot h statement s a  professiona l  i s doin g 
hi s job) .  However ,  whe n th e statement s ha d c o m m o n noun s 
(e.g. ,  "Th e carpente r  fixed  di e chair "  an d "Th e carpente r  sa t 
on th e chair") .  6 1 % o f  th e explanation s generate d b y th e 
participant s wer e causa l  o r  tempora l  scenario s (e.g. , 
"Simila r  becaus e th e carpente r  sa t  o n th e chai r  t o se e 
whethe r  h e ha d fixed  i t  well") . 

Themati c similarit y ha s bee n previousl y documente d onl y 
i n youn g childre n (se e E .  Markman ,  1989 ,  fo r  a  review )  an d 
i n adult s fro m illiterat e culture s (Luria ,  1976) .  I n on e study , 
Luri a (1976 )  ha d illiterat e adult s compar e pair s o f  objects , 
askin g the m wha t  th e object s ha d i n c o m m o n an d i n wha t 
way the y wer e alike .  Thes e adult s sometime s responde d b y 
notin g themati c relation s betwee n th e objects .  Fo r  example , 
when on e illiterat e adul t  fro m Uzbekista n wa s aske d b y 
Luria ,  "wha t  d o wate r  an d bloo d hav e i n c o m m o n ? "  h e 
responded :  "What' s alik e abou t  the m i s tha t  wate r  washe s 
of f  al l  sort s o f  dirt ,  s o i t  ca n was h of f  bloo d too "  (p .  82) . 
Give n tha t  th e undergraduat e student s i n th e Basso k an d 
Medi n (1995 )  stud y wer e neithe r  youn g no r  illiterate ,  thei r 
result s ar e extremel y surprising .  Tha t  is ,  suc h result s canno t 
be simpl y explaine d awa y b y lac k o f  knowledg e o r 
insufficien t  understandin g o f  th e tas k a t  hand .  I f  thes e 
result s reflec t  a  robus t  an d prevalen t  tendenc y t o us e a 
proces s o f  themati c integratio n fo r  computin g similarit y 
the n the y shoul d b e seriousl y considere d b y theoretica l 
account s o f  similarit y an d cognitiv e processe s whic h rel y o n 
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similarit y a s a n explanator y construct .  Ou r  stud y follow s u p 
on thes e finding s i n orde r  t o examin e thei r  validit y an d 
generality .  I t  wa s designe d t o answe r  thre e interrelate d 
follow-u p questions : 

(1) .  Ar e themati c scenario s uniqu e t o compariso n o f 
statement s ?  I t  i s  possibl e tha t  themati c integratio n mediate s 
similarit y judgment s onl y whe n th e stimul i  ar e statements , 
becaus e statement s m a y induc e a  tendenc y fo r  stor y 
construction .  Ou r  stud y examine d whethe r  themati c 
integratio n als o mediate s similarit y judgment s fo r  simpl e 
pair s o f  objec t  (e.g. ,  milk-coffee ;  milk-lemonade) .  Tha t  is , 
we examine d whethe r  an d t o wha t  exten t  peopl e conside r 
tw o thing s t o b e mor e simila r  if ,  i n additio n t o havin g 
matchin g attribute s (e.g. ,  bot h ar e beverages) ,  the y ar e 
thematicall y relate d (e.g. ,  on e put s mil k int o coffee) . 

(2) .  I s themati c intergatio n mor e likel y whe n i t  i s  difficul t 
t o alig n stimuli ? I t  i s  possibl e tha t  themati c integratio n 
affect s similarit y judgment s onl y whe n th e paire d stimul i 
canno t  b e aligne d i n a  satisfactor y way .  Medi n an d Basso k 
(1996 )  foun d tha t  themati c scenario s wer e ver y rar e whe n 
th e paire d statement s coul d b e structurall y aligne d ( 6 % fo r 
matchin g verbs) .  Extendin g thi s logi c t o similarit y betwee n 
object s predict s a  greate r  tendenc y fo r  themati c integratio n 
when th e stimul i  ca n onl y b e poorl y aligne d (e.g. ,  milk-co w 
shar e ver y fe w c o m m o n attributes )  tha n whe n the y ca n b e 
readil y aligne d (e.g. ,  milk-coffe e shar e m a n y c o m m o n 
attributes) .  T o tes t  thi s possibility ,  ou r  stud y examine d th e 
relativ e effec t  o f  themati c integratio n fo r  objec t  pair s tha t 
share d eithe r  man y o r  fe w c o m m o n attributes . 

(3) .  Doe s themati c integratio n affec t  similarit y judgment s 
when peopl e d o no t  explai n thei r  ratings ? Th e result s o f 
Basso k an d Medi n (1996 )  ar e base d o n a n analysi s o f 
explanation s tha t  accompanie d similarit y ratings .  However , 
explanation s ma y chang e th e proces s b y whic h peopl e arriv e 
at  similarit y judgment s an d therefor e eithe r  ove r  o r 
underestimat e th e prevalenc e o f  themati c scenarios . 
Alternatively ,  on e coul d argu e tha t  themati c scenario s 
appea r  onl y i n post-ho c explanation s o f  judgment s bu t  d o 
not  affec t  th e proces s b y whic h peopl e constru e similarit y 
(e.g. ,  Nisbet t  &  Wilson ,  1977) .  Ou r  stud y examine d 
whethe r  themati c integratio n actuall y affect s similarit y 
ratings ,  an d whethe r  suc h effect s diffe r  whe n peopl e explai n 
and d o no t  explai n thei r  ratings . 

M e t h o d 

Participants. 128 Northwestern University undergraduates 
participate d a s par t  o f  a  cours e requirement . 

Materials .  Th e stimul i  wer e 1 2 quintuplet s o f  objects , 
eac h consistin g o f  a  bas e an d fou r  targets .  T w o target s 
share d man y attribute s wit h th e bas e ( M )  an d th e othe r  tw o 
share d fe w attribute s wit h th e bas e (F) .  Th e M an d T  target s 
i n eac h pai r  wer e chose n t o b e equall y simila r  t o th e bas e i n 
term s o f  thei r  c o m m o n attributes .  However ,  on e o f  th e 
target s i n eac h pai r  wa s thematicall y relate d t o th e bas e (T ) 
and th e othe r  wa s not .  Tha t  is ,  th e fou r  target s i n eac h 
quintuple t  ha d th e followin g structure :  M T ,  M ,  F T ,  F .  Th e 
12 quintuplet s use d i n ou r  stud y appea r  i n Tabl e 1 . 

Fou r  list s o f  1 2 base-targe t  pair s wer e create d b y 
randoml y selectin g thre e base-targe t  pair s o f  eac h o f  th e fou r 
type s ( M T ,  M ,  FT ,  F ) ,  subjec t  t o th e constrain t  tha t  onl y on e 
base-targe t  pai r  fro m eac h quintuple t  appeare d i n a  list .  Th e 
12 base-targe t  pair s o f  eac h lis t  wer e the n type d o n sheet s o f 
paper ,  eac h abov e a  seven-pon t  similarit y ratin g scale ,  tw o 
per  page ,  i n a  rando m order .  Thi s procedur e yielde d on e 
six-pag e ratin g bookle t  pe r  list .  I n addition ,  th e page s o f 
eac h for m wer e pu t  i n revers e orde r  t o yiel d tw o alternativ e 
booklet s pe r  list . 

Procedure .  Participant s rea d instruction s tellin g the m tha t 
the y woul d se e som e pair s o f  c o m m o n ,  everyda y things ,  an d 
tha t  the y woul d hav e t o rat e h o w simila r  th e tw o thing s are . 
I f  a  subjec t  though t  a  pai r  o f  thing s wa s ver y similar ,  the y 
shoul d circl e a  7 .  I f  the y though t  the y wer e no t  a t  al l  simila r 
the y shoul d circl e a  1 .  Subject s wer e instructe d t o us e th e 
othe r  number s betwee n I  an d 7  t o indicat e i n betwee n 
degree s o f  similarity .  Participant s i n th e Explanatio n 
conditio n wer e furthe r  instructe d t o writ e d o w n a n 
explanatio n fo r  thei r  ratin g i n th e spac e belo w th e ratin g 
scale ,  i.e. ,  t o explai n w h y the y though t  th e tw o thing s ha d 
th e degre e o f  similarit y tha t  the y did . 

Participant s wer e ru n i n group s o f  2-4 ,  an d eac h grou p 
was randoml y assigne d t o eithe r  th e Explanatio n ( N =  64 )  o r 
No Explanatio n conditio n ( N =  64) .  Eac h o f  th e fou r  base -
targe t  list s wa s rate d b y 1 6 participant s i n eac h conditio n ( 8 
participant s pe r  eac h orde r  o f  th e ratin g booklet) .  Th e tas k 
too k abou t  1 5 minute s t o complete . 

Base 

mil k 
shi p 
car 
chai r 
telephon e 
ti e 
chise l 
cat 
cup 
fly 
peanu t  butte r 
appl e pi e 

M T targe t 

coffe e 
lifeboa t 
to w truc k 
tabl e 
ans .  machine . 
sui t 
hammer 
mouse 
kettl e 
spide r 

jell y 
icecrea m 

M targe t 

lemonad e 
cano e 
picku p truc k 
bed 
tap e recorde r 
dres s 
screwdrive r 
hamste r 
pan 
beetl e 
crea m chees e 
jell o 

F T targe t 

cow 
sailo r 
mechani c 
carpente r 
receptionis t 
man 
sculptur e 
vetemaria n 
te a 
scree n 
knif e 
bake r 

F targe t 

hors e 
soldie r 
plumbe r 
electricia n 
waitres s 
w o m an 
paintin g 
pediatricia n 
win e 
curtai n 
for k 
tailo r 

Tabl e 1 :  Quintuplet s o f  bas e an d targe t  object s use d i n th e stud y 
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Resu l t s 

Similarity ratings. We performed a 2 X 2 X 2 mixed 
A N O VA wit h conditio n (explanatio n versu s n o explanation ) 
as th e between-subject s facto r  an d themati c relatio n (absen t 
versu s present )  an d attribut e overla p (man y versu s few )  a s 
th e within-subject s factors .  Tabl e 2  show s th e averag e 
similarit y rating s i n th e Explanatio n an d N o Explanatio n 
condition s fo r  th e fou r  type s o f  base-targe t  pair s ( M T ,  M , 
FT .F ) . 

As on e woul d expect ,  similarit y rating s fo r  target s wit h 
m a ny c o m m o n attribute s ( M an d M T )  wer e significantl y 
highe r  tha n fo r  target s wit h fe w c o m m o n attribute s ( F an d 
F T ) .  F(l .  127 )  =  399.34 ,  M S E =  642.2 ,  p  <  .001 . 
Importantly ,  consisten t  wit h th e fmding s o f  Basso k an d 
Medi n (1996) ,  th e existenc e o f  a  themati c relatio n betwee n 
th e bas e an d targe t  signifcantl y affecte d similarit y rating s 
( M T +  F T >  M +  T ) ,  F(l ,  127 )  =  66.63 ,  M S E =  81.21 ,  p  < 
.001 . 

Th e interactio n betwee n attribut e overla p an d themati c 
relatio n wa s als o highl y significan t  (F[l ,  127 ]  =  75.87 ,  M S E 
= 43.41 ,  p  <  .001) .  Tha t  is ,  th e effec t  o f  themati c relation s 
on similarit y judgment s wa s significantl y large r  whe n th e 
target s ha d fe w tha n whe n the y ha d man y attribute s i n 
c o m m on wit h th e bas e ([FT-F ]  >  [MT-M] ) ,  althoug h eve n 
th e differenc e betwee n th e rating s fo r  th e M T an d M pair s 
was statisticall y significan t  (t[127 ]  =  2.38 ,  S M E =.089 ,  p  < 
.02) .  Thes e result s indicat e tha t  themati c integratio n ca n 
mediat e similarit y judgment s eve n whe n th e bas e an d targe t 
ca n b e readil y aligne d i n term s o f  thei r  c o m m o n attributes . 

As ca n b e see n b y comparin g th e tw o column s o f  Tabl e 2 , 
ther e wa s n o reliabl e differenc e betwee n th e Explanatio n 
and N o Explanatio n condition s ( F <  1 )  an d conditio n di d no t 
interac t  wit h eithe r  attribut e overlap ,  F  (1 ,  127 )  =  1.64 ,  M S E 
= 2.64 ,  p  <  .21 ,  o r  wit h themati c relation s ( F <  1) .  O f 
importance ,  ther e wa s n o thre e wa y interactio n betwee n 
thes e variable s ( F <  1) .  Tha t  is ,  explanation s di d no t  affec t 
eithe r  th e patter n o r  th e magnitud e o f  similarit y ratings . 

I n general ,  th e finding s hel d acros s th e particula r  items . 
A n A N O V A o n th e ite m mean s reveale d th e sam e patter n o f 
significan t  an d nonsignifican t  finding s a s i n th e subjec t 
A N O V A.  W e als o compare d th e ratin g o f  eac h F T pai r  wit h 
it s correspondin g F  pai r  an d eac h M T pai r  wit h it s 
correspondin g M pair .  Ever y F T pai r  ha d a  highe r  similarit y 
ratin g tha n it s F  pair .  However ,  onl y hal f  o f  th e M T pair s 
had highe r  rating s tha n thei r  correspondin g M pairs .  Thus , 
unlik e th e subjec t  mea n ratings ,  th e differenc e betwee n th e 
ite m mea n rating s fo r  th e M T an d M pair s faile d t o reac h 
statistica l  significance ,  (t[ l  1 ]  =  1.35 ,  S M E =  .163 ,  p  <  .21) . 

Becaus e th e presenc e versu s absenc e o f  themati c relation s 
was a  within-subject s factor ,  i t  i s  possibl e tha t  th e result s 
coul d b e explaine d b y a  deman d characteristic .  I n particular , 
subject s m a y hav e notice d obviou s themati c relation s 
betwee n som e objec t  pair s an d no t  other s an d assume d tha t 
the y shoul d giv e highe r  rating s t o thos e item s whic h share d 
th e themati c relation .  I f  subject s wer e usin g thi s strategy , 
the n th e differenc e betwee n th e rating s o f  th e themati c an d 
non-themati c pair s (e.g. ,  F T vs .  F ,  betwee n subjects )  shoul d 
be relativel y highe r  i n th e secon d tha n i n th e firs t  hal f  o f  th e 
ratin g form .  Thi s finding ,  however ,  wa s no t  obtained :  Ther e 
was n o statisticall y significan t  interactio n betwee n 
presentatio n orde r  (firs t  versu s secon d half )  an d themati c 
relatio n (absen t  versu s present) . 

Justifications .  Give n tha t  ther e wa s n o differenc e betwee n 
th e Explanatio n an d N o Explanatio n conditions ,  th e 
explanation s generate d b y participant s ca n she d furthe r  ligh t 
on th e effec t  o f  themati c integratio n o n similarit y 
judgments .  Belo w w e repor t  result s fro m a  preliminar y 
analysi s o f  th e explanations .  Thi s preliminar y analysi s wa s 
performe d b y on e o f  th e author s an d await s validatio n b y 
independen t  judges . 

Th e explanation s wer e code d int o thre e categories : 
Thematic ,  Attributional ,  an d Uninformative .  Explanation s 
wer e code d a s Themati c i f  the y explicitl y  referre d t o a 
themati c relatio n betwee n th e bas e an d th e target ,  regardles s 
of  whethe r  the y als o include d reference s t o attributiona l 
matche s an d mismatches .  Example s included :  "som e peopl e 
put  mil k i n thei r  coffee "  an d "yo u don' t  mil k a  horse. "  I n 
s o me cases ,  themati c justification s als o include d 
attributiona l  matche s (e.g. ,  "mil k i s produce d fro m a  co w 
and cow s ca n b e whitis h lik e mil k i s i n color") .  I n th e 
presen t  analysi s w e d o no t  distinguis h betwee n purel y 
themati c explanation s an d mixture s o f  themati c an d 
attributiona l  explanations .  Explanation s wer e code d a s 
Attributiona l  i f  the y onl y include d reference s t o attributiona l 
matche s an d mismatches .  Example s included :  "the y (mil k 
and coffee )  ar e bot h liquid s tha t  on e ca n consum e an d 
digest, "  "bot h (mil k an d lemonade )  ar e refreshin g drinks, " 
"bot h (mil k an d cow )  ca n b e consume d an d bot h ca n b e 
white, "  "(mil k an d horse )  ar e no t  similar ,  on e i s liqui d th e 
othe r  solid ,  on e i s livin g th e othe r  inanimate. "  Explanation s 
wer e code d a s Uninformativ e whe n the y include d genera l 
statement s suc h a s "ther e ar e n o similaritie s I  ca n see, "  "the y 
ar e related. "  Blank s (i.e. ,  n o explanatio n )  wer e als o code d 
as Uninformative .  Tabl e 3  show s th e distributio n o f  thes e 
thre e type s o f  explanation s fo r  th e fou r  type s o f  base-targe t 
pair s ( M T ,  M ,  FT ,  F) . 

Base-Targe t  correspondenc e 
M T:  M a n y attr .  +  Themati c relatio n 
M:  M a n y attribute s 
F T :  F e w attrib .  +  Themati c relatio n 
F:  F e w attribute s 

Explanatio n 
4.8 8 
4.7 1 

3.1 2 
1.7 9 

No Explanatio n 
4.8 3 
4.5 4 

3.2 9 
1.8 4 

Tabl e 2 :  Averag e similarit y rating s fo r  th e fou r  type s o f  base-targe t  correspondence . 
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1 Base-Targe t  correspondenc e 
M T:  Man y attr .  +  Themati c 

1 M :  M a n y attribute s 
F T:  F e w attrib .  +  Themati c 

1 F :  Fe w attribute s 

Themati c 
29% 

2% 
71% 
32% 

Attributiona l 

69% 
96 % 
19% 
40 % 

Uninfonnativ e 1 

2 % 
2 % 

10% 
28 % 1 

Tabl e 3 :  Percentag e o f  explanatio n type s generate d fo r  th e fou r  type s o f  base-targe t  pairs . 

As show n i n Tabl e 3 ,  th e distributio n o f  th e explanation s 
i s consisten t  wit h th e patter n o f  themati c effect s documente d 
by th e rating s (se e Tabl e 2) .  First ,  ther e wer e highe r 
proportion s o f  themati c explanation s fo r  item s whic h share d 
a themati c relatio n ( 5 0 % fo r  M T an d F T )  compare d t o thos e 
whic h di d no t  ( 1 7 % fo r  M an d F) .  I n correspondin g fashion , 
th e similarit y rating s wer e highe r  fo r  item s whic h share d a 
themati c relation .  Ther e als o wa s a  genera l  tendenc y 
toward s themati c integratio n whe n item s share d fe w ( 5 2 % 
fo r  I T an d F )  versu s man y attribute s ( 1 6 % fo r  M T an d M ) . 
Finally ,  th e distributio n o f  themati c explanation s fo r  target s 
wit h man y vs .  fe w attribute s mirrore d th e interactio n 
betwee n attribut e overla p an d themati c relation s observe d 
fo r  th e ratings .  Specifically ,  th e differenc e i n frequenc y o f 
themati c explanation s betwee n th e F T an d F  target s (39% ) 
was greate r  tha n tha t  betwee n th e M T an d M target s (27%) . 

Of  interest ,  whe n th e bas e an d targe t  coul d no t  b e readil y 
aligne d i n term s o f  c o m m o n attributes ,  participant s 
generate d man y themati c explanation s eve n fo r  th e F  target s 
tha t  di d no t  bea r  a n obviou s themati c relatio n t o th e bas e 
(32%) .  Participant s wer e sometime s quit e creativ e i n 
thematicall y relatin g thes e item s t o explai n w h y the y wer e 
simila r  (e.g. ,  " a fanc y shi p coul d emplo y a  tailor") .  Thes e 
explanation s wer e th e closes t  t o thos e foun d b y Basso k an d 
Medi n (1996) ,  becaus e th e statement s use d i n thei r  stud y 
wer e no t  chose n t o b e thematicall y relate d (i.e. ,  di d no t  fit 
familia r  scripts) .  Othe r  themati c explanation s fo r  th e F 
target s seeme d t o reflec t  a n implici t  contras t  wit h familia r 
themati c relation s (e.g. ,  "yo u don' t  mil k horses, "  "wome n d o 
not  usuall y wea r  ties"). 

Of  importance ,  not e tha t  themati c explanation s wer e no t  a 
peculiarit y o f  a  fe w participants .  Rather ,  8 9 % o f  th e 6 4 
participant s i n th e Explanatio n conditio n generate d a t  leas t 
one themati c relatio n i n explainin g diei r  similarit y ratings . 
The media n numbe r  o f  themati c explanation s pe r  participan t 
(ou t  o f  1 2 response s i n thei r  ratin g booklets )  wa s 3.5 ,  an d 
th e averag e wa s 5.1 .  Moreover ,  onl y a  handfu l  o f  thes e 
matur e an d educate d participant s (abou t  5 % )  explicitl y 
pointe d ou t  tha t  thes e themati c relation s d o no t  mak e th e 
paire d object s simila r  t o eac h other . 

Discussion 

Our findings support and extend Bassok and Medin's (1996) 
surprisin g findin g that ,  i n additio n t o compariso n o f 
c o m m on an d distinctiv e attributes ,  similarit y judgment s ar e 
mediate d b y th e themati c integratio n o f  th e paire d stimul i 
int o a  c o m m o n scenario .  First ,  th e curren t  stud y show s tha t 
th e effec t  o f  themati c relation s o n similarit y judgment s i s 
not  uniqu e t o rating s o f  sentence s bu t  applie s t o rating s o f 
object s a s well .  Moreover ,  themati c integratio n i s no t  uniqu e 

t o situation s i n whic h peopl e explai n thei r  ratings .  I n fact , 
participant s w h o di d no t  explai n thei r  judgment s gav e nearl y 
identica l  rating s t o th e sam e item s (se e Tabl e 2) ,  indicatin g 
tha t  themati c relation s affecte d thei r  judgment s a s well .  Th e 
effec t  o f  themati c integratio n o n similarit y judgment s wa s 
apparen t  bot h i n th e magnitud e o f  similarit y rating s (Tabl e 
2)  an d i n th e explanation s tha t  accompanie d thes e rating s 
(Tabl e 3) . 

Also ,  consisten t  wit h th e result s whic h Basso k an d Medi n 
(1996 )  foun d fo r  sentences ,  themati c integratio n wa s m u c h 
highe r  whe n th e stimul i  coul d no t  b e readil y aligned . 
Specifically ,  themati c relation s carrie d mo r e weigh t  i n 
similarit y judgment s whe n th e paire d object s share d fe w 
tha n w h e n the y share d m a n y c o m m o n attributes . 
Nevertheless ,  ou r  findings  argu e agains t  th e vie w tha t 
themati c relation s onl y pla y a  rol e i n similarit y judgment s 
when ther e i s littl e attributiona l  similarity .  Eve n a m o n g 
item s tha t  share d m a n y attributes ,  almos t  one-thir d o f  th e 
subject s liste d themati c relations ,  an d thei r  rating s wer e 
highe r  fo r  item s whic h share d m a n y attribute s an d a 
themati c relatio n compare d t o thos e whic h onl y share d 
many attribute s (i.e. ,  th e M T versu s M pairs) .  Thi s finding 
i s especiall y strikin g whe n on e note s tha t  th e M T item s 
(e.g. ,  milk-coffee )  share d man y attribute s bu t  onl y a  singl e 
themati c relation .  Yet ,  thi s singl e themati c relatio n 
influence d similarit y rating s an d explanations . 

O ne coul d argu e that ,  despit e ou r  effort s t o equat e th e 
number  o f  c o m m o n attribute s i n th e paire d target s ( M T an d 
M,  F T an d F) ,  thos e whic h wer e thematicall y relate d t o th e 
bas e als o ha d mor e c o m m o n attribute s wit h th e base .  W e 
ar e currentl y collectin g dat a t o tes t  thi s possibility ,  bu t  w e 
believ e tha t  i t  i s  ver y unlikely .  W e hav e divide d eac h 
explanatio n int o specifi c  reason s give n t o explai n w h y th e 
pair s wer e simila r  o r  differen t  (excludin g uninformativ e 
reasons ,  w e code d 117 1 suc h reasons) .  Th e averag e numbe r 
of  attributiona l  matche s fo r  th e M T target s wa s actuall y 
slightl y lowe r  tha n fo r  th e M target s (1. 2 vs .  1. 5 matche s pe r 
item ,  suc h a s "bot h liquids") -  Similarly ,  th e averag e numbe r 
of  attributiona l  matche s fo r  th e F T target s wa s slightl y lowe r 
tha n fo r  th e F  target s (.1 9 vs .  .2 3 matche s pe r  item ,  suc h a s 
"bot h ca n b e white,") .  Thus ,  i f  ther e wer e difference s i n 
share d attribute s betwee n items ,  i t  woul d appea r  tha t  the y 
woul d wor k agains t  ou r  hypothesis .  Obviously ,  i t  i s 
difficul t  t o explai n w h y th e rating s o f  th e F T item s (e.g. , 
mil k cow )  wer e approximatel y 1.7 5 times  highe r  tha n thos e 
of  th e F  item s (e.g. ,  milk-horse )  b y suggestin g tha t  i t  wa s 
onl y du e t o difference s i n th e numbe r  o f  c o m m o n attributes . 
Recal l  als o tha t  th e ratin g o f  ever y F T ite m wa s highe r  tha n 
it s correspondin g F  item .  I t  i s  unlikel y tha t  w e 
unintentionall y chos e ever y F T ite m t o hav e mor e c o m m o n 
attribute s whe n w e purposel y attempte d t o avoi d suc h 
discrepancies . 
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Thes e finding s rais e tw o importan t  questions .  First ,  wha t 
i s th e bes t  processin g leve l  accoun t  o f  thes e results ? On e 
possibilit y  i s  tha t  peopl e easil y notic e th e salient ,  pre -
existin g themati c relation s betwee n ou r  stimuli .  Thes e 
relation s the n influenc e judgment s (perhap s becaus e th e 
meanin g o f  th e wor d "similarity "  i s  ambiguous) .  However , 
Basso k an d Medi n (1996 )  showe d tha t  i n explainin g thei r 
similarit y ratings ,  subject s actuall y constructe d nove l 
themati c relation s betwee n sentences .  Similarly ,  nove l 
themati c integration s wer e generate d fo r  th e F  target s i n ou r 
study .  Anothe r  possibilit y  i s  tha t  people' s response s reflec t 
an interactio n betwee n processe s tha t  ar e stimulus-drive n 
and thos e tha t  ar e drive n b y th e typ e o f  task .  Tha t  is , 
propertie s o f  th e stimul i  (e.g. ,  havin g c o m m o n attributes , 
bein g thematicall y related )  ma y b e difflcul t  t o overrid e eve n 
thoug h th e tas k instruction s ar e incompatibl e wit h thos e 
properties .  I n a  recen t  sud y o f  ours ,  subject s w h o wer e 
aske d t o lis t  th e commonalitie s an d difference s betwee n 
pair s o f  object s sometime s liste d themati c relation s eve n 
thoug h th e instruction s describe d a n exampl e i n whic h th e 
commonalitie s an d difference s onl y involve d attributes . 

Second ,  wha t  ar e th e theoretica l  implication s o f  thes e 
results ? Mos t  researcher s ar e intereste d i n factor s whic h 
influenc e similarit y judgment s t o th e exten t  tha t  thes e 
factor s ar e relevan t  t o cognitiv e processe s whic h rel y o n 
similarity ,  suc h a s similarity-base d learning ,  categorization , 
conceptua l  combination ,  probabilisti c  reasoning ,  etc . 
Currently ,  w e ar e examinin g whethe r  an d ho w themati c 
integratio n affect s suc h processes .  Previou s wor k suggest s 
that ,  indeed ,  probabilit y  judgment s (Tversk y &  Kahneman , 
1983 )  an d conceptua l  combinatio n (Wisniewski ,  i n press ) 
ar e sometime s mediate d b y themati c association s rathe r  tha n 
by featur e comparison .  Clearly ,  futur e wor k need s t o 
addres s thes e question s i n orde r  t o understan d th e rol e tha t 
themati c relation s pla y i n processe s tha t  us e similarit y an d 
t o clarif y th e exten t  t o whic h model s o f  thes e processe s mus t 
be extended . 
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