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Systematicit y a s a  Selectio n Constrain t  i n Analogica l  Mappin g 

Catherin e Clemen t  an d Dedr e Centne r 

Psycholog y Department ,  Univerist y o f  Illinoi s 

In an analogy a person's knowledge about one domain is used to understand a second 

domain :  t o highligh t  importan t  similaritie s betwee n domain s o r  t o predic t  n e w feature s o f  th e 

secon d domain .  Fo r  example ,  w e us e ou r  knowledg e abou t  wate r  flo w t o elucidat e propertie s o f 

electri c circuitry .  A  centra l  fac t  abou t  analog y i s tha t  i t  i s selective .  No t  al l  commonalitie s ar e 

equall y importan t  i n matchin g o r  prediction .  I t  follow s tha t  a  centra l  proble m i n theorie s o f 

analogica l  mappin g i s t o identif y th e selectio n constraint s tha t  tel l  u s whic h similaritie s an d 

dissimilaritie s coun t  i n a n analog y (Kedar-Cabelli ,  1985a ;  Hall ,  1988) .  Withi n th e enormou s spac e 

of  possibl e similaritie s betwee n domains ,  wha t  constrain s th e choic e o f  informatio n t o includ e i n a n 

analogy ? 

T wo majo r  classe s o f  selectio n constraint s hav e bee n utilize d i n computationa l  model s o f 

analogy :  goal-relevanc e constraint s an d structura l  constraints .  Th e goal-relevanc e constraint s 

direc t  analogica l  mappin g towar d informatio n tha t  i s relevan t  t o th e proble m a t  han d (Burstein , 

1983 ;  Holyoak ,  1985 ;  Kedar-Cabelli ,  1985b) .  Th e structura l  constraint s focu s mappin g o n suc h 

propertie s o f  th e matchin g informatio n a s structura l  consistenc y (Winston ,  1980 ;  Centner ,  1980 , 

1983 ;  Falkenhainer ,  Forbu s an d Centner ,  i n press) .  Fo r  example ,  i n he r  accoun t  o f  analog y 

G e n m er  propose s tha t  peopl e observ e th e structura l  constraint s o f  1  t o 1  objec t  correspondence s 

an d structura l  consistency .  Further ,  sh e propose s tha t  tw o implici t  selectio n rule s underli e th e 

interpretatio n o f  analogy .  First ,  peopl e see k t o m a p relation s betwee n object s rathe r  tha n 

non-relationa l  objec t  attributes .  Second ,  peopl e us e a  systematicit y principle :  the y see k t o m a p 

relation s tha t  participat e i n a  syste m o f  relation s governe d b y higher-orde r  relation s -  e.g .  causa l 

relation s -  tha t  ca n als o b e mappe d betwee n th e tw o domains . 

I n suppor t  o f  th e systematicit y constraint .  Centne r  point s ou t  tha t  th e mos t  systemati c 

interpretatio n o f  a n analog y i s generall y th e preferre d interpretation .  However ,  Holyoa k (1985 ) 

note s tha t  systematicit y  i s typicall y correlate d wit h goa l  relevanc e an d therefor e thes e observation s 

d o no t  allo w u s t o conclud e tha t  systematicit y b y itsel f  ca n ac t  a s a  selectio n constrain t  Fo r 

example ,  i f  a  perso n w h o i s tryin g t o solv e a  proble m abou t  hea t  flo w invoke s a n analog y t o wate r 

flow ,  th e causa l  structur e relatin g inequalit y i n leve l  t o directio n o f  flo w i s likel y t o b e bot h th e 

most  relevan t  an d th e mos t  systemati c structur e share d b y th e tw o analogs .  I n th e presen t  researc h 

we looke d a t  analogica l  mappin g outsid e o f  a  problem-solvin g contex t  i n orde r  t o tes t  whethe r 

systematicit y ca n ac t  a s a  selectio n constrain t  o n mappin g i n th e absenc e o f  goa l  relevance . 

We describ e tw o experiment s tha t  focu s o n differen t  aspect s o f  analogica l  mapping :  (a ) 

matchin g existin g informatio n i n th e bas e an d targe t  domain s (seein g similaritie s o r  identitie s 

betwee n aspect s o f  th e bas e an d targe t  domains) ;  an d (b )  carryove r  o f  n e w informatio n fro m th e 

bas e t o th e targe t  (makin g ne w inference s abou t  th e targe t  domain) .  Sinc e thes e ar e distinc t 

processe s i n constructin g a n analog y i t  i s importan t  t o determin e whethe r  bot h ar e governe d b y th e 

same selectio n principles .  Thu s th e tw o studie s teste d whethe r  systematicit y act s a s a  selectio n 

filte r  t o constrai n bot h whic h matche s ar e m a d e an d whic h inference s ar e drawn . 

For  thi s researc h w e create d a  se t  o f  nove l  analogies .  Th e basi c pla n wa s t o devis e analogie s 

i n whic h subject s coul d choos e whic h o f  tw o lower-orde r  fact s t o map .  Bot h fact s matche d th e 

betwee n th e bas e an d targe t  equall y well .  Howeve r  the y differe d i n whethe r  the y wer e par t  o f  a 

share d systemati c relationa l  structure .  I f  systematicit y act s a s a  selectio n constrain t  the n subject s 

shoul d focu s o n th e fac t  governe d b y th e share d structur e i n thei r  interpretation s an d prediction s 

fro m th e analogy .  I n developin g thes e material s w e wer e guide d b y tw o furthe r  criteria : 

1.  Coal-relevanc e shoul d no t  b e a  possibl e selectio n constraint .  Thus ,  subject s di d no t  hav e 

t o m a p informatio n i n orde r  t o solv e problem s o r  prov e point s i n th e targe t  domain . 

2.  Subjects '  prio r  factua l  knowledg e abou t  th e domain s o r  expectation s abou t  relevanc e 

412 



C L E M E NT A N D C E N T N ER 

should not influence their mapping. Thus, we developed analogies between novel, fictional 
domain s rathe r  tha n usin g rea l  worl d analogies .  T o preserv e a  realisti c  degre e o f  complexity ,  th e 
situation s describe d wer e fairl y  ric h i n information . 
Desig n o f  th e material s 

The analogie s develope d eac h consiste d o f  a  bas e an d targe t  passag e describin g nove l 

object s o r  organism s o n fictiona l  planets .  Th e passage s wer e abou t  on e pag e lon g an d wer e 

wrine n i n th e styl e o f  a n encyclopedi a article .  Eac h passag e include d tw o ke y paragraphs .  Befor e 

describin g th e material s further ,  w e giv e a n abbreviate d exampl e o f  on e bas e domai n whic h 

describe d Tams .  creature s w h o liv e o n a  distan t  plane t  Ke y paragrap h 1 :  Th e T a m s liv e o n roc k 

and ca n grin d an d consum e mineral s fro m th e roc k throug h th e constan t  actio n o f  thei r  underbelly . 

However ,  periodicall y the y ru n ou t  o f  mineral s i n on e spo t  o n th e rock ,  an d therefor e mus t  sto p 

usin g thei r  underbellie s whil e the y relocate .  K e y paragrap h 2 :  Althoug h a t  birt h th e T a m s hav e 

rathe r  inefficien t  underbellies ,  eventuall y th e underbellie s adap t  an d develo p a  texnir e tha t  i s 

speciall y suite d t o th e roc k th e T a m live s on .  A s a  consequence ,  th e grow n T a m canno t  functio n 
on a  n e w rock . 

Tabl e 1  illustrate s th e relationa l  strucnir e o f  thi s bas e domai n "Th e T a m s "  an d a n analogou s 

targe t  domai n calle d "Th e Robots" ,  whic h describe s robot s w h o us e probe s t o gathe r  dat a fro m 

planets .  Al l  subject s receive d th e sam e bas e domain .  However ,  a s show n i n Tabl e 1 ,  ther e ar e 

tw o version s o f  th e targe t  domain ,  eac h give n t o hal f  th e subject s fo r  counterbalancing .  Th e bas e 

passag e contain s tw o differen t  causa l  structure s (th e tw o ke y paragraph s discusse d above) .  Eac h 
structur e consist s o f  a  ke y fac t  (show n i n italic s i n th e table )  an d a  causa l  syste m governin g tha t 
ke y fact .  Th e tw o ke y fact s i n thi s bas e domai n ar e (1 )  tha t  th e T a m s sometime s sto p usin g thei r 

underbellies ,  an d (2 )  tha t  thei r  underbellie s canno t  functio n o n ne w rocks .  Eac h targe t  domai n 

als o contain s tw o causa l  structures ,  an d i n bot h version s o f  th e target ,  th e ke y fact s i n eac h 

structur e matc h th e ke y fact s i n th e base :  (1 )  th e robot s sometime s sto p usin g thei r  probe s an d (2 ) 

th e probe s canno t  functio n o n n e w planets . 

Thus ,  a t  th e leve l  o f  th e individua l  ke y facts ,  bot h version s o f  th e targe t  matc h th e bas e 
domai n perfectly .  However ,  th e causa l  syste m govemin g a  ke y fac t  doe s no t  alway s matc h th e 

bas e domain .  Tha t  is ,  withi n eac h versio n o f  th e targe t  domain ,  bot h ke y fact s matc h th e base ,  bu t 

onl y on e ke y fac t  i s linke d t o a  causa l  syste m tha t  als o matche s th e bas e domain .  W e wil l  cal l  thi s 

th e identicall y -governe d ke y fac t  W e predicte d tha t  subject s shoul d focu s o n thi s fac t  i n 

mapping . 

Base -Th e Tams " 

Consume mineral s 
wit h underbellie s 

Exhaus t  mineral s i n on e 
spo t  an d mus t  relocat e 
on th e roc k 

So stop s usin g underbell y 

Taree t  -  "Th e Robot s 

Versio n \ 

Gathe r  dat a wit h 
probe s 

Exhaus t  dat a i n on e 
plac e an d mus t  rekxat e 
on th e plane t 

So stop s usin g probe s 

Verjip n 2 

Gathe r  dat a wit h 
probe s 

Interna l  computer s 
over-hea t  whe n gathe r 
a lo t  o f  dat a 

So stop s usin g probe s 

B o m wit h inefficien t 
underbell y 

Underbell y adapt s an d 
becomes specialize d 
fo r  on e roc k 

So underbell y can' t 
functio n o n ne w roc k 

Designe d wit h delicat e 
probe s 

Robot s canno t  pac k 
probe s t o surviv e fligh t 
t o a  ne w planet . 

So probe s can' t 
functio n o n ne w plane t 

Designe d wit h inefficien t 
probe s 

Probe s adap t  an d 
become specialize d 
fo r  on e plane t 

So probe s can' t 
functio n o n ne w plane t 

Note ,  Ke y fact s ar e show n i n italics .  Matchin g causa l  informatio n i s show n i n bol d face .  I n 
Experimen t  2  italicize d fact s wer e remove d from  th e target . 
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The materials were designed to avoid confoundings with particular content. It can be seen 
tha t  i n Targe t  versio n 1 ,  th e caus e fo r  th e first  ke y fac t  matche s th e bas e domain ,  bu t  th e caus e fo r 
th e secon d ke y fac t  doe s not .  Targe t  versio n 2  simpl y reverse s whic h ke y fac t  i s 
identically-governed .  Thi s ensure s tha t  preference s fo r  identically-governe d ke y fact s canno t  b e 
attribute d t o preference s fo r  a  particula r  ke y fac t  i n itself .  A  furthe r  contro l  tas k wa s include d t o 
ensur e tha t  subjects '  response s canno t  b e attribute d t o preferenc e fo r  a  particula r  fac t  i n context . 
That  is ,  a  ke y fac t  migh t  see m mor e o r  les s salien t  dependin g o n it s contex t  i n a  particula r  versio n 
of  th e target ,  independend y o f  th e analogy .  T o chec k fo r  thi s possibility ,  contro l  subjects ,  wh o 
rea d onl y th e Targe t  domains ,  judge d w M c h ke y fac t  wa s mor e importan t  fo r  eac h domain .  I f 
thes e contro l  subject s sho w n o bia s toward s on e ke y fac t  o r  th e other ,  the n an y preferenc e amon g 
experimenta l  subject s ca n b e attribute d t o th e specifi c effect s o f  th e matc h wit h th e bas e system . 

Experimen t  1  examine d th e matche s peopl e includ e i n a n analogy .  Subject s ha d t o judg e 
ho w wel l  eac h ke y fac t  i n th e targe t  contribute d t o th e analog y wit h th e bas e domain .  W e predicte d 
tha t  identically-governe d ke y fact s woul d b e preferre d ove r  differently-governe d ke y facts ,  eve n 
thoug h i n eac h targe t  bot h ke y fact s matc h th e bas e equall y well . 

Experimen t  1 
Metho d 
Subjects . 

Subject s wer e 4 8 pai d undergraduat e student s a t  th e Universit y o f  Illinois .  Hal f  wer e 
assigne d t o th e experimenta l  grou p an d hal f  t o th e contro l  group .  Subject s wer e ru n i n group s o f 
thre e t o si x people . 
Task an d Hypotheses . 

Experimenta l  subjects .  Th e subjects '  tas k wa s t o stud y th e bas e an d targe t  domain s an d 
the n judg e ho w wel l  eac h ke y fac t  i n th e targe t  contribute d t o th e analogy .  Sinc e ou r  material s ar e 
complex ,  subject s wer e give n thre e learnin g task s befor e judgin g th e ke y fact s t o ensur e tha t  the y 
processe d th e analog y thoroughly :  (a )  the y rea d th e bas e an d targe t  domains ,  (b )  the y identifie d 
whic h objec t  i n th e targe t  domai n corresponde d t o eac h objec t  fro m th e bas e domain ,  (c )  the y 
describe d th e way s i n whic h th e tw o domain s wer e an d wer e no t  analogous .  T w o judgmen t  task s 
wer e the n given : 

Ratin g Task .  Subject s wer e give n th e tw o ke y fact s fro m th e targe t  domai n (e.g .  th e 
italicize d fact s fro m th e Targe t  i n Tabl e 1) .  Subject s rate d o n a  scal e o f  1  t o 7  ho w wel l  eac h fac t 
"support s th e clai m tha t  th e bas e an d targe t  wer e analogous ;  ho w wel l  doe s eac h fac t  contribut e t o 
makin g th e analog y a  goo d analogy" . 

Choic e Task .  Subject s wer e agai n give n th e tw o ke y fact s an d chos e whic h bes t  supporte d 
th e analogy . 

Durin g th e learnin g an d judgmen t  task s fo r  eac h analog y subject s wer e encourage d t o 
re-examin e di e description s o f  th e tw o domain s a s needed .  Thus ,  ther e wer e n o memor y 
requirements .  W e predicte d tha t  identically-governe d ke y fact s shoul d receiv e highe r  rating s tha n 
differently-governe d ke y facts ,  an d shoul d b e mor e ofte n chose n a s th e fac t  tha t  bes t  support s th e 
analogy . 

Contro l  subjects .  Contro l  subject s rea d an d summarize d th e targe t  domain .  Followin g this , 
subject s wer e give n th e tw o ke y fact s an d wer e aske d t o (a )  rat e o n a  scal e o f  1  t o 7  ho w importan t 
eac h fac t  wa s t o th e targe t  domai n an d (b )  choos e whic h o f  th e ke y fact s wa s mos t  important . 
Assumin g th e material s ar e no t  biased ,  th e contro l  subject s shoul d sho w n o preferenc e fo r  eithe r 
identicall y o r  differently-governe d ke y facts . 
Materials . 

Subject s complete d thes e task s fo r  fou r  nove l  analogie s eac h designe d accordin g t o th e 
structur e describe d above .  Analogie s wer e give n i n fou r  order s o f  presentatio n acros s subjects . 
For  eac h analogy ,  al l  subject s receive d th e sam e bas e version ;  ther e wer e tw o targe t  version s whic h 
wer e eac h give n t o hal f  th e subject s i n eac h grou p (se e Tabl e 1) . 
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1 

Figur e 1 .  Exp. l  Choic e Task :  Th e Percentag e o f  Subject s i n Eac h Grou p Choosin g th e Identicall y Governe d Ke y 

Fact  fo r  Eac h Analogy . 

Results and Discussion 

Ratin g Tas k 

A s predicted ,  experimenta l  subject s rate d identically-governe d ke y fact s significantl y highe r 

tha n differentiy-goveme d ke y facts .  T h e m e a n rating s acros s th e fou r  analogie s w e r e 6.2 8 an d 

4.8 5 fo r  eac h fac t  typ e respectively .  T h e contro l  subject s gav e equivalen t  importanc e rating s t o th e 

tw o set s o f  ke y fact s ( M =  5. 2 an d 5.3 )  indicatin g tha t  th e experimenta l  resu l 

difference s i n th e importanc e o f  th e ke y fact s i n di e tw o version s o f  th e targe t  ̂  

Choic e Tas k 

As show n i n Figur e 1  th e result s agai n suppor t  ou r  predictio n tha t  th e subject s shoul d vie w 

th e identicall y governe d ke y fac t  a s supportin g th e analogy .  Acros s th e fou r  anadogies ,  th e 

experimenta l  subject s chos e th e identically-goveme d fac t  6 7 % t o 9 2 % o f  th e time ,  whil e contro l 
subject s chos e i t  4 2 % t o 5 4 % o f  th e tim e (i.e .  a t  chanc e level) .  ̂  

The result s o f  Experimen t  1  suppor t  th e clai m tha t  systematicit y act s a s a  selectio n constrain t 

on whic h matche s ar e selecte d a s belongin g t o a n analogy .  Eve n thoug h bot h ke y targe t  fact s 

matche d th e bas e domai n equall y well ,  th e on e tha t  wa s linke d t o a  large r  causa l  structur e tha t  als o 

matche d th e bas e domai n wa s consistentl y judge d t o contribut e bes t  t o th e analogy .  Further ,  th e 

lac k o f  preferenc e i n th e contro l  grou p indicate s tha t  th e result s ar e no t  du e t o th e importanc e o f  a 

fac t  i n th e targe t  domain . 

Experimen t  2 

Experimen t  1  focuse d o n whic h o f  tw o matchin g fact s woul d b e selecte d a s belongin g t o a n 

analogy .  Th e secon d experimen t  examine d th e carryove r  proces s i n analogica l  mapping .  W e 
delete d certai n ke y fact s firo m th e targe t  passage s i n orde r  t o tes t  whethe r  systematicit y woul d ac t  a s 

a selectio n constrain t  o n subjects '  prediction s abou t  a  targe t  domain . 

Metho d 

Subject s 

Subject s wer e 3 2 (1 6 contro l  an d 1 6 experimental )  pai d undergraduat e student s a t  th e 

Universit y o f  Illinois . 

Material s an d Desig n 
The bas e an d targe t  domain s wer e identica l  t o thos e o f  Experimen t  1  excep t  tha t  th e tw o ke y 

fact s wer e remove d fro m th e targe t  domains .  Thus ,  i n Tabl e 1 ,  th e tw o italicize d fact s show n i n 

eac h targe t  wer e removed .  Thi s mean t  tha t  th e targe t  domai n include d onl y th e anteceden t 

informatio n tha t  coul d potentiall y  caus e eac h ke y fac t  i n tha t  domain .  A s i n Experimen t  1 ,  tw o 

version s o f  eac h targe t  wer e used .  I n eac h version ,  on e anteceden t  matche d th e bas e domai n bu t 

th e othe r  anteceden t  di d not . 
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Subjects were asked to make a prediction about the target domain. The question was 
whethe r  the y woul d predic t  on e o f  th e tw o ke y fact s omitte d from  th e target ,  an d mor e importandy , 
w h i c h o n e the y w o u l d predict .  I f  subject s ar e s impl y tryin g t o predic t  fact s abou t  th e targe t  tha t 

co r respon d t o fact s i n th e base ,  the y shoul d b e equall y likel y t o predic t  eithe r  o f  th e omitte d k e y 

facts .  H o w e v e r ,  th e systematicit y predictio n i s tha t  subject s shoul d predic t  th e o n e k e y fac t  fo r 

w h i c h ther e w a s a  m a t c h i n g causa l  system ,  ie .  identically-governe d i n th e bas e a n d target . 

Task 
Experimenta l  subjects .  Fo r  eac h analog y subject s firs t  ha d thre e learnin g task s identica l  t o 

thos e i n Experimen t  1 .  The y wer e the n give n thre e experimenta l  tasks : 

Predictio n Task .  Subject s wer e aske d t o mak e on e predictio n abou t  th e Targe t  domain . 

The y wer e tol d t o predic t  ne w informatio n abou t  th e targe t  "tha t  wa s suggeste d b y th e analog y wit h 

th e bas e domain" . 

Ratin g an d Choic e Tasks .  Afte r  makin g thei r  o w n prediction s subject s wer e aske d t o judg e 

possibl e prediction s abou t  th e target .  Subject s wer e give n a s prediction s th e tw o ke y fact s tha t 

appeare d i n th e bas e bu t  no t  i n di e target .  The y rate d eac h o f  thes e o n a  scal e o f  1  t o 7  accordin g t o 

h o w wel l  thi s predictio n followe d from  th e analogy .  Finally ,  subject s wer e agai n give n th e tw o 

ke y fact s an d aske d t o choos e whic h wa s bes t  predicte d b y th e analogy . 

Contro l  subjects .  Contro l  subject s mad e prediction s afte r  readin g onl y th e targe t  domain . 

Thes e subject s rea d an d summarize d th e targe t  an d the n performe d Prediction .  Ratin g an d Choic e 

task s paralle l  t o thos e give n th e experimenta l  subjects .  Contro l  subject s predicte d on e ne w fac t 

abou t  th e targe t  "tha t  migh t  b e tru e give n th e informatio n abou t  th e target" .  Then ,  give n th e tw o 

ke y fact s a s prediction s abou t  th e target ,  subject s rate d eac h predictio n "accordin g t o h o w wel l  i t 

followe d from  informatio n i n th e target "  an d chos e whic h predictio n bes t  followe d from  th e 

informatio n i n th e target . 

Result s an d Discussio n 

Predictio n Tas k 

As predicted ,  experimenta l  subject s tende d t o m a k e th e predictio n sanctione d b y 

systematicity .  Figur e 2  show s subjects '  prediction s abou t  th e targe t  domai n groupe d int o thre e 

categories :  (a )  prediction s o f  ke y fact s tha t  woul d b e identically-governe d i n th e bas e an d targe t 

(b )  prediction s o f  ke y fact s tha t  woul d b e differendy-goveme d (c )  al l  othe r  prediction s abou t  th e 

target .  A s shown ,  experimenta l  subject s mos t  frequend y predicte d th e identically-governe d ke y 

fact .  I n contrast ,  th e mos t  frequent  respons e fo r  th e contro l  subject s wa s t o predic t  othe r 

information ,  an d thei r  remainin g response s wer e evenl y distribute d betwee n th e tw o ke y facts . 

Th e differenc e i n performanc e betwee n th e contro l  an d experimenta l  subject s indicate s tha t  th e 

experimenta l  result s ar e no t  du e t o a  bia s i n whic h on e o f  di e ke y fact s wa s inherenti y mor e 

plausibl e i n th e targe t  M o r e fundamentally ,  i t  indicate s tha t  th e experimenta l  subject s wer e indee d 
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Figur e 2 .  Exp .  2  Predictio n Task :  Percen t  o f  Prediction s i n Eac h Categor y i n Eac h G r o u p 
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guided by the analogy with the base. 3 
Ratin g an d Choic e Task s 

As hypothesized ,  experimenta l  subject s rate d identically-governe d prediction s significantl y 

highe r  tha n differently-governe d prediction s ( M =  6.0 3 an d M =  4.41 ,  respectively) .  Contro l 

subject s showe d th e revers e pattern ,  agai n indicatin g tha t  material s wer e no t  biase d i n favo r  o f  th e 

hypothesi s ( M =  4.3 2 an d M =  5.2 2 respectively)." ^  Th e result s fo r  th e choic e tas k als o suppor t 

th e systematicit y hypotheses .  Th e experimenta l  subject s chos e th e identicall y goveme d fac t  6 2 % t o 

8 7 % o f  th e time ,  whil e contro l  subject s chos e i t  2 5 % t o 6 6 % o f  th e tim e (the y predicte d a t  o r  belo w 

chanc e leve l  - 50% -  fo r  thre e o f  th e fou r  analogies) .  ̂  Thus ,  althoug h fo r  eac h analog y bot h 

potentia l  prediction s corresponde d t o fact s give n i n th e bas e domain ,  th e on e predictio n linke d t o a 

matchin g causa l  syste m wa s judge d b y subject s t o follo w bes t  from  th e analogy . 
Genera l  Discussio n 

The result s sho w tha t  systematicit y  i s a  selectio n constrain t  o n th e choic e o f  informatio n t o 

m ap i n a n analogy .  I n bot h experiment s th e subject s wer e provide d wit h tw o possibl e matchin g 

fact s o r  predictions ,  bot h o f  whic h matche d wel l  betwee n th e bas e an d target ,  bu t  onl y on e o f 

whic h participate d i n a  governin g higher-orde r  syste m tha t  als o matche d acros s domains .  I n 

Experimen t  1  subject s chos e whic h o f  thes e ke y matche s contribute d bes t  t o th e analogy ;  the y 

consistentl y preferre d th e fac t  linke d t o th e large r  matchin g system .  I n Experimen t  2  subject s mad e 

prediction s abou t  th e targe t  domain .  Thei r  predictions ,  lik e thei r  judgment s o f  matche s centere d o n 

th e particula r  ke y fact s tha t  woul d follo w fro m a  matchin g causa l  antecedent . 

Althoug h th e issu e o f  selectio n constraint s o n analog y ha s attracte d attentio n i n A I 

(Winston ,  1980 ;  Carbonell ,  1981) ,  psychologica l  researc h o n thi s topi c i s jus t  beginning .  Ther e i s 

prio r  evidenc e tha t  systematicit y affect s th e subjectiv e evaluatio n o f  tfie  soundnes s o f  a n analog y 

(Centne r  &  Landers ,  1985 ;  Ratterman n &  Centner ,  1987) .  However ,  t o ou r  knowledg e th e 

presen t  researc h i s th e firs t  tes t  o f  th e stronge r  clai m tha t  systematicit y ca n ac t  a s a  selectio n filte r 

on mapping .  Thi s stud y provide s evidenc e tha t  systematicit y ca n operat e a s a  selectio n constrain t 

i n task s i n whic h n o prio r  goa l  contex t  exists ,  i.e .  i n whic h ther e i s n o proble m t o b e solve d s o tha t 
relevanc e t o existin g goal s canno t  determin e mappin g choices . 

I t  i s importan t  t o note ,  however ,  tha t  thes e result s d o no t  addres s whethe r  goal-relevanc e ca n 

act  a s a  filte r  instea d of ,  o r  i n additio n to ,  structura l  constraints .  Burstei n an d Adelso n (1987 )  giv e 

protoco l  evidenc e tha t  goa l  relevanc e constraine d th e selectio n o f  systemati c informatio n t o m a p i n 
an analog y use d t o solv e compute r  programmin g problems .  Thu s goa l  relevanc e m a y b e use d t o 

disambiguat e analogou s case s wher e th e structura l  informatio n i s no t  sufficient ,  m u c h a s 
knowledg e o f  th e surroundin g contex t  i s use d t o disambiguat e sentenc e meaning s i n case s wher e 

syntacti c informatio n i s insufficient ,  a s i n "flyin g plane s ca n b e dangerous" . 

Relevanc e m a y interac t  wit h structura l  constraint s i n severa l  ways .  Fo r  example ,  befor e 
analogica l  mappin g begin s tas k goal s m a y gover n th e conten t  o f  th e domai n representation s tha t  ar e 

input s t o th e analog y proces s (Centner ,  1988) .  Or ,  a s discusse d abov e i f  multipl e matchin g 

systemati c structure s ar e found ,  th e choic e amon g the m m a y b e base d o n relevanc e t o curren t 

goals .  Thes e tw o constraint s hav e bee n integrate d t o som e exten t  i n som e computationa l  model s 

of  analog y (Burstein ,  1983 ;  Keda r  Cabelli ,  1985) .  I n an y cas e ou r  result s reinforc e th e nee d t o 

distinguis h th e strucnira l  coherenc e o f  informatio n t o b e mappe d from  th e relevanc e o f  thi s 

informatio n t o a  curren t  tas k goal .  Althoug h contextua l  relevanc e wil l  certainl y pla y a  rol e i n th e 

interpretatio n o f  a n analogy ,  th e systematicit y o f  share d informatio n i s itsel f  a  psychologicall y rea l 
constrain t  o n mapping . 

Footnotes : 
1.  A  repeate d measure s A N O VA comparin g th e mea n rating s o f  identicall y goveme d an d differentl y goveme d 

key fact s b y eac h grou p reveale d a  significan t  interactio n betwee n grou p an d fac t  -typ e F '  (1,34)=14.37 ,  p  <  .001 . 

The analyse s o f  th e simpl e effect s indicate s tha t  th e differenc e betwee n rating s o f  eac h fac t  typ e withi n th e 

experimenta l  grou p i s significant ,  F '  (1,9)=10.86 ,  p  <  .0 1 
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2. The difference between groups is significant for three of the four analogies: (p < .05) Fisher Exact tests, 

1 tailed .  Anothe r  scorin g metho d i s t o assig n eac h subjec t  a  scor e fo r  th e numbe r  o f  choice s o f  identically-governe d 

ke y fact s acros s th e fou r  analogie s (possibl e scor e i s 0-4) ,  th e mea n fo r  experimenta l  subject s (3.17 )  i s significantl y 

greate r  tha n th e mea n fo r  contro l  subject s (2.0) ,  F  (1.28) = 18.67 ,  p  <  .0001 . 

3.  Agreemen t  betwee n thes e rating s an d thos e o f  a  second ,  blin d judge ,  wa s .91 .  A  repeate d measure s anova , 

comparin g th e mea n numbe r  o f  identicall y governe d an d differentl y governe d prediction s b y eac h grou p show s a 

significan t  interactio n betwee n grou p an d fac t  typ e (F(l,16 )  =11.76 ,  p  <  .01) .  Th e analyse s o f  th e simpl e effect s 

indicate s tha t  th e differenc e betwee n prediction s o f  eac h fac t  typ e withi n th e experimenta l  grou p i s significan t  F(l,8 ) 

= 36 ,  p<.00l .  Th e differenc e withi n th e contro l  grou p i s no t  significant . 

4.  Th e interactio n betwee n grou p an d fact-typ e i s significan t  F  '(1.11) = 9.0 ,  p  <  .025 .  Th e analyse s o f  th e 
simpl e effect s indicate s tha t  th e differenc e betwee n rating s o f  eac h fac t  typ e withi n th e experimenta l  grou p i s 

significant ,  F'(1,11 )  =6.05 ,  p  <  .05 . 

5.  W h e n subject s ar e score d fo r  th e numbe r  o f  choice s o f  identically-governe d ke y fact s acros s th e fou r 

analogie s (possibl e scor e i s 0-4) ,  th e mea n fo r  experimenta l  subject s (2.9 )  i s significantl y differen t  fro m th e mea n fo r 

contro l  subject s (1.8),F(1,16) = 16.2,p=.00 1 
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