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Structura l  vs .  syntacti c m a t c h i n g :  A n a l o g y entail s c o m m o n relations . 

Dedr e Gentiio r  ((Jntnkk^ils.nwu.kuu ) 
Dcp;uunen i  o f  I'sychology ,  No i  tliwestcr n Universit y 

202 9 Sherida n Rd .  Evanston .  I L 6020 8 U S A 

Arthur B. Markman (markman@psych.columbia.edu) 
Depaitmen t  o f  Psychology ,  Columbi a Universit y 

406 Schcnncrhor n Hall ,  Ne w York ,  N Y 1002 7 U S A 

Keane (i n press )  studie d people' s abilit y t o I'ori n cor -
respondence s betwee n sentenc e set s tha t  share d n o semanti c 
similarity .  Fo r  example ,  th e se t  [Joh n i s tall ,  Joh n i s smar t 
and Sa m i s smart ]  migh t  b e compare d t o Ui e se t  [Rove r  i s 
frisky .  Rove r  i s black ,  Fid o i s black] .  Thes e mapping s coul d 
onl y b e don e b y attendin g t o di e syntacti c structur e o f  th e 
sentenc e sets .  T w o significan t  finding s wer e tha t  (1 )  ther e 
were mor e mappin g error s fo r  relationa l  problem s (e.g ,  Joh n 
i s besid e MaryLer a employ s Rachel )  tha n fo r  attribut e 
problem s (e.g. ,  Joh n i s  lallRove r  i s frisky) ;  (2 )  tha t  di e 
additio n o f  causa l  structur e onl y t o th e bas e facilitate d 
solvin g relationa l  problems .  Kean e suggest s tha t  thes e 
result s ar e mor e consisten t  wit h th e l A M mode l  (Keane , 
Ledgeway ,  &  Duif ,  1994 )  tha n wiO i  th e I S M E mode l 
(Incrementa l  S M E)  (Forbus ,  Ferguson ,  &  Centner ,  1994) . 

However ,  thes e mapping s d o no t  utiliz e c o m m o n 
relationa l  content .  Consisten t  wit h structure-mappin g 
theory ,  whic h postulate s tha t  analogie s involv e di e align -
ment  o f  commo n relationa l  structure ,  S M E operate s ove r 
common relationa l  content .  W e hav e argue d elsewher e Uia t 
syntax-onl y matche s shoul d b e viewe d a s logica l  puzzles , 
not  analogie s (Forbus ,  Centne r  &  Law ,  1995) . 

To tes t  th e clai m Uia t  analogie s cruciall y involv e commo n 
relationa l  content ,  w e gav e subject s Keane' s (i n press ) 
mappin g tas k i n tw o version s (1 )  Syntax-onl y (usin g 
Keane' s materials) ;  an d (2 )  C o m m on conten t  (create d b y 
substitutin g synonym s int o Keane' s material s s o dia l  th e 
sentenc e .set s ha d simila r  content .  W e use d di e sam e 
dependen t  measur e a s Keane ,  numbe r  o f  misl;d<c s durin g 
mapping .  W e ai.s o measure d solutio n lim e usin g a  sto p 
watch .  (Kean e use d dii s measur e bu t  di d no t  repor t  th e 
results. )  Afte r  th e session ,  w e aske d subject s whedie r  die y 
though t  di e problem s wer e analogie s o r  logica l  puzzles . 

I n di e Syntax-onl y condition ,  th e causi d problem s wer e b y 
fa r  th e mos t  difficult .  Bot h th e erro r  rate s (E )  an d di e 
solutio n lime s (T )  wer e highe r  fo r  causa l  problem s ( E =  7.0 ; 
T =  15 5 sec. )  dia n lo r  atuibul e ( E =  2.29 ;  T  =  83. 4 sec. )  an d 
relationa l  ( E =  2.07 ;  T  =  72. 6 sec. )  problems .  Th e patter n 
reverse d i n th e Common-conten t  condition .  Th e causa l 
problem s ( E =  1.7 ;  T  =  28. 7 sec. )  showe d comparabl e erro r 
rate s an d considerabl y lowe r  soludo n dme s dia n th e attribut e 
( E =  1.07 ;  r  =  53. 6 .sec. )  o r  relationa l  ( E =  2.93 ;  T  =  89, 7 
sec. )  problems .  Th e contras t  betwee n condition s wa s 

strikin g fo r  causa l  problems .  Subject s mad e fou r  lime s a s 
many error s an d too k fiv e Umes a s lon g t o solv e Ui e Syntax -
onl y version s a s th e C o m m on conten t  versions .  Thi s 
accord s wid i  th e systcmaticit y prediction s o f  structure -
mappin g dieor y an d wid i  SME' s patter n o f  performin g bes t 
wid i  deepl y structure d representations . 

Aske d t o categoriz e th e problems ,  subject s rate d th e 
C o m m on conlen t  problem s a s analogie s (100 % o f 
responses )  an d di e Synlax-oid y problem s a s logici d puzzle s 
(93 % o f  responses) .  Thes e result s ar e consisten t  wit h 
structure-mapping' s clai m tha t  analogica l  processin g 
involve s a n implici t  searc h fo r  commo n relationa l  strnclurc . 
Aldioug h syntax-onl y matche s ma y b e interesdn g a s logica l 
puzzles ,  the y ar e no t  informativ e i n distinguishin g amon g 
model s o f  analogy . 

Tabl e 1 .  Result s o f  I:xpcrimcn t 
Synta x Onl y 

Enor s 
Tim e (sec ) 
C o m m on 

Error s 
Tim e (sec ) 

Causal 
7.0 0 
155 

Conten t 
Causal 

1.7 0 
29 

Atuibut e 
2.2 9 
83 

Ataibut e 
1.0 7 
53 

Relationa l 
2.0 7 
72 

Relationa l 
2.9 3 
90 
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