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Abstract 

Analogy and similarity are widely agreed to be 
importan t  i n learnin g an d reasoning .  Ye t  peopl e Ar e 
ofte n unabl e t o recal l  a n analog y whic h woul d b e 
inferentiall y  useful .  Thi s findin g suggest s tha t  a 
close r  examinatio n o f  th e similarit y factor s tha t 
promot e retrieva l  i s  necessary .  We approache d thi s 
proble m b y investigatin g th e rol e o f  relationa l 
commonalitie s (higher-orde r  relation s an d first-orde r 
relations )  an d common object-description s i n th e 
accessiblit y an d inferentia l  soundnes s o f  a n analogy . 

Subject s firs t  rea d a  larg e numbe r  o f  stories .  On e 
week late r  the y wer e give n a  ne w se t  o f  storie s t o 
read .  Thes e ne w storie s wer e designe d t o for m matche s 
whic h share d differen t  combination s o f  object -
descriptions ,  first-orde r  relation s an d higher-orde r 
relation s wit h th e origina l  stories .  Subject s wer e 
aske d t o recal l  an y storie s fro m th e origina l  se t  tha t 
came t o mind .  Afterward s the y rate d th e matche s fo r 
subjectiv e soundnes s an d similarity . 

The result s o f  tw o experiment s showe d tha t 
subject s recalle d th e origina l  storie s tha t  share d 
common objec t  description s an d first-orde r  relation s 
wit h th e ne w stories .  Thes e result s suppor t  th e ide a 
tha t  similarit y base d acces s i s enhance d b y a 
combinatio n o f  surfac e similarit y an d first-orde r 
relations .  The y als o sugges t  tha t  common higher-orde r 
relation s pla y a  smalle r  par t  i n recall .  I n contrast , 
i n bot h th e soundness-ratin g an d similarity-ratin g 
task s subject s rate d th e pair s tha t  share d higher—orde r 
relation s highe r  tha n th e pair s whic h share d surfac e 
similarity .  Thi s suggest s tha t  thos e aspect s o f 
similarit y tha t  gover n recal l  ar e differen t  tha n thos e 
aspect s tha t  gover n similarity-rating s an d soundness -
ratings . 

Analogy and similarity are widely agreed to be important in 
learnin g an d reasoning .  Bu t  recen t  evidenc e ha s show n tha t 
peopl e ar e ofte n unabl e t o retreiv e analogie s which ,  i f 
retrieved ,  woul d b e inferentiall y  usefu l  (Qic k ! < Holyoak ,  1980 , 
D1983! i  Reed ,  Erns t  ?< Banerj i ,  1974! i  Ross ,  1984 ,  i n p ress ) .  Thi s 
researc h suggest s a  close r  examinatio n o f  ho w similarit y promote s 
retrieval .  Gentne r  an d Lander s (1984 )  approache d thi s questio n 
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by comparin g th e retrievabi1it y an d th « »ubj»ctiv e soundnes s o f 
di-f-feren t  kind s o- f  similarit y matches .  Becaus e ou r  studie s buil d 
on thei r  method ,  w e begi n b y describin g thi s stud y an d th e 
theoretica l  issue s tha t  le d u p t o it . 

The theoretica l  -framewor k -fo r  th e researc h i s Gentner' s 
(1980 ,  1983 )  structure-mapppin g theory .  Th e basi c intuitio n o- f 
structure-mappin g theor y i s tha t  a n analog y i s a  mappin g o f 
knowledg e -fro m on e domai n (th e base )  int o anothe r  (th e target ) 
whic h convey s tha t  a  syste m o- f  relation s tha t  hold s amon g th e 
bas e object s als o hold s amon g th e targe t  objects .  Thu s a n 
analog y i s a  wa y o i  noticin g relationa l  commonalit ie s 
independentl y o- f  th e object s i n whic h thos e relation s ar e 
embedded .  I n interpretin g a n analogy ,  peopl e see k t o pu t  th e 
object s o- f  th e bas e i n 1-to- l  correspondenc e wit h th e object s o- f 
th e targe t  s o a s t o obtai n maximu m structura l  match .  Th e 
correspondin g object s i n th e bas e an d targe t  don' t  hav e t o 
resembl e eac h othe r  a t  al l ;  objec t  correspondence s ar e determine d 
by role s i n th e matchin g relationa l  structures .  Centra l  t o th e 
mappin g proces s i s th e principl e o f  •ystematicity i  peopl e prefe r 
t o ma p system s o f  predicate s tha t  contai n higher-orde r  relation s 
wit h inferentia l  import ,  rathe r  tha n t o ma p isolate d predicates . 
The systematicit y principl e i s a  structura l  expressio n o f  ou r 
taci t  preferenc e fo r  coherenc e an d deductiv e powe r  i n 
interpretin g analogy . 

Beside s analogy ,  othe r  kind s o f  similarit y matche s ca n b e 
distinguishe d i n thi s framework ,  accordin g t o whethe r  th e matc h 
i s on e o f  relationa l  structure ,  objec t  descript ions ,  o r  both . 
Recal l  tha t  analogie s discar d objec t  descript ion s an d ma p 
relationa l  structure .  Mere-appearanc e matche s ar e th e opposite i 
the y ma p aspect s o f  objec t  description s an d discar d relationa l 
structure .  Literal-similarit y matche s ma p bot h relationa l 
structur e an d object-descript ions . 

I t  i s  helpfu l  fo r  thi s discussio n t o decompos e analogica l 
reasonin g int o acces s an d mapping-plus-inference .  Acces s i s th e 
proces s o f  retrievin g a  bas e situatio n i n memory ,  give n a  targe t 
situatio n tha t  th e learne r  i s currentl y considering .  Mappin g 
occur s afte r  a  bas e situatio n ha s bee n accesse d fro m memory .  I n 
mapping ,  th e predicate s o f  th e bas e ar e matche d wit h predicate s 
of  th e targe t  accordin g t o th e rule s give n above .  Furthe r 
predicate s ar e carrie d acros s an d inference s ma y b e drawn . 
Accordin g t o structure-mapping ,  th e subjectiv e sjaundnes s o f  a 
possibl e analog y depend s o n th e degre e t o whic h a  systemati c 
relationa l  matc h ca n b e found . 

Agains t  thi s background ,  th e Gentne r  an d Lander s (1985 ) 
experimen t  ha d a  two-fol d purpose s (1 )  i t  teste d th e predictio n 
tha t  share d systemati c structur e determine s th e subjectiv e 
soundnes s o f a  match j  an d (2 )  i t  aske d whethe r  th e accessibil it y 
of  analog y an d othe r  kind s o f  similarit y matche s mirror s thei r 
subject iv e soundness .  Th e stud y wa s designe d t o creat e a 
situatio n resemblin g natura l  long-ter m memor y access .  Subject s 
wer e firs t  give n abou t  3 0 storie s t o rea d an d remember .  On e wee k 
later ,  the y rea d a  ne w se t  o f  storie s an d reporte d an y case s i n 
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whic h the y wer e reminde d o f  an y o f  th e origina l  stories .  Th e 
storie s wer e carefull y designe d t o embod y thre e differen t  kind s 
of  similarit y matches i  ner » appearanc e ̂  tru e analog y an d fals e 
analogy .  I n mere-appearanc e (HA )  matches ,  th e bas e an d targe t 
share d objec t  description s (e.g .  a  haw k i n th e bas e stor y vs .  a n 
e#.al e i n th e target )  an d first-orde r  relation s (e.g .  shop A .« t 
ICx,y 3 vs .  fire_a t  CM' ,y ' ] ) .  I n true-analog y (JA )  matches ,  th e 
bas e an d targe t  share d first-orde r  relation s an d higher-orde r 
relation s (i.e. ,  relation s betwee n relat ions ,  suc h a s CAUSE 
CS(x,y) ,  R(y,z) ]  vs .  CAUSE CS' (M' ,y ' ) ,  R'(y',z') ]  an d othe r 
constrainin g relations )  bu t  no t  object-descriptions .  I n fa lse -
analog y (FA )  matche s onl y th e first-orde r  relation s matched . 
(Se e Tabl e 1 ,  below ,  fo r  examples. )  Not e tha t  i n al l  thre e case s 
th e bas e an d targe t  share d first-orde r  relations j  th e thre e 
similarit y condition s differe d i n which ,  i f  any ,  othe r 
commonalitie s als o existed . 

Gentne r  an d Lander s foun d tha t  th e proportio n recalle d fo r 
th e mere-appearanc e matche s wa s greate r  tha n tha t  o f  th e t rue -
analog y matches ,  whic h i n tur n wa s greate r  tha n tha t  o f  th e 
false-analog y matches .  Thes e result s sugges t  tha t  acces s t o 
memory i s heavil y influence d b y surfac e commonalit ies .  I n 
contrast ,  whe n th e sam e subject s rate d th e inferentia l  soundnes s 
of  th e similarit y matches ,  th e true-analog y matche s wer e rate d a s 
th e mos t  sound ,  whil e th e false-analog y an d th e mere-appearanc e 
matche s wer e rate d significantl y les s sound .  A s predicted , 
subjectiv e soundnes s depende d o n common systemati c structure . 
Thi s raise s a n interestin g disassociation t  i t  seem s tha t  th e 
kind s o f  similarit y matche s tha t  subject s conside r  mos t  soun d ar e 
not  th e matche s tha t  mos t  strongl y promot e access .  Common 
surfac e information ,  suc h a s share d object-descriptions ,  ma y hav e 
a disproportionat e affec t  o n accessibility . 

The Gentne r  an d Lander s stud y reveale d som e interestin g 
point s abou t  analogica l  access ,  bu t  als o lef t  a  grea t  man y 
question s unanswered .  Whil e th e stud y suggeste d tha t  surfac e 
similarit y play s a  larg e rol e i n remindings ,  i t  als o suggeste d a 
rol e fo r  higher-orde r  relation s i n remindings ,  sinc e true-analog y 
matche s wer e bette r  accesse d tha t  false-analog y matches . 
However ,  thes e result s d o no t  tel l  u s ho w (o r  whether )  surfac e 
attribute s an d higher—orde r  relation s combin e t o promot e access , 
nor  d o the y tel l  u s whic h aspect s o f  surfac e similarit y ar e mos t 
effectiv e i n promotin g retrieval . 

I n Experimen t  1  w e addresse d th e firs t  o f  thes e questions . 
To d o thi s w e replicate d th e Gentne r  an d Lander s study ,  addin g 
anothe r  matc h type ,  tha t  o f  litera l  similarity .  A  litera l 
similarit y matc h ha s commonalitie s a t  al l  level s — object -
attributes ,  first-orde r  relation s an d higher-orde r  relations . 
Thi s mean t  tha t  th e se t  o f  matche s forme d a  2  X  2  desig n a s show n 
i n Figur e 1  (below) .  Base d o n th e result s o f  th e Gentne r  an d 
Lander s stud y w e expecte d tha t  literal-similarit y matche s woul d 
be recalle d wel l  i n th e remindin g task .  However ,  i t  wa s no t 
clea r  ho w muc h th e additio n o f  higher-orde r  commonalit ie s woul d 
affec t  th e results .  The y migh t  contribut e ver y littl e beyon d th e 
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••ff«ct « o f  sur f  ac e commona l  i t i«« ,  i n whic h cas e recal l  o- f  th e 
l i teral-similarit y matche s shoul d no t  di-ffe r  signi-fIcantl y -fro m 
tha t  o f  th e mere-appearanc e matches .  Alternately ,  i t  coul d b e 
tha t  havin g commonalit ie s a t  al l  level s woul d lea d t o -fa r  greate r 
accessibi l i t y  fo r  l iteral-similarit y matche s tha n woul d b e 
predicte d b y combinin g th e tw o separat e effects . 

One proble m wit h th e Gentne r  an d Lander s stud y i s tha t  i t 
leave s ope n a n alternativ e interpretatio n o f  th e results i 
namely ,  tha t  th e retrievabiIit y  orderin g amon g th e thre e type s o f 
matche s wa s simpl y a  functio n o f  thei r  overal l  similarity .  Tha t 
is ,  i t  coul d hav e bee n th e cas e tha t  th e mere-appearanc e matche s 
wer e mor e simila r  t o on e anothe r  tha n th e true-analog y matches , 
and th e true-analogie s mor e simila r  tha n th e false-analogies .  I n 
thi s case ,  ther e woul d b e n o reaso n t o invok e a  specia l  rol e fo r 
surfac e attr ibute s i n similarity-base d access .  T o addres s thi s 
possibi l i ty ,  w e adde d a  similarity-ratin g tas k i n orde r  t o tes t 
whethe r  retrievabi1it y coul d simpl y b e predicte d fro m similarit y 
rat ings . 

To summarize ,  i n thi s stud y thre e measure s wer e obtaine d fo r 
eac h pai r  o f  scenarios i  <1 )  th e accessibil it y  o f  th e firs t  stor y 
give n th e second ,  i.e. ,  ho w wel l  th e secon d stor y serve d a s a  cu e 
fo r  th e firstj i  <2 )  th e inferentia l  soundnes s o f  th e analog y 
betwee n th e stor ies ,  a s rate d b y th e subjects ;  an d (3 )  th e degre e 
of  similarit y betwee n th e tw o stor ies ,  a s rate d b y th e subjects . 

Experiment 1 

Method 
Subject s 

The subject s wer e 3 6 undergraduate s wh o receive d clas s 
credi t  fo r  participatio n i n thi s experiment .  Du e t o experimente r 
error ,  1 6 pai d subject s wer e use d t o reru n on e cel l  i n th e 
soundness-ratin g tas k an d on e cel l  i n th e similarity-ratin g 
task . 
Material s 

Ther e wer e 2 0 stor y sets ,  eac h consistin g o f  a  bas e stor y 
plu s fou r  differen t  targe t  storie s designe d t o embod y differen t 
kind s o f  similarit y match i  litera l  similarit y  (LS) ^  mer e 
appearanc e (HA) ,  tru e analog y (TA) ,  an d fals e analog y (FA) . 
F i g u r e 1  s h o w s th e des ig n o f  t h e matc h types p T a b l e 1  s h o w s 
e x a m p l e s t o r i e s .  I n add i t i o n t o t h e 2 0 s to r y s e t s ,  t he r e we r e 1 2 

OSJBCT 

OSJBCT 

NOT shaub o 

HZaMBR-OROKH HBI.ATZONIt { 

•HAHBO 

kieac-a l 

Trvt * 

NOT BHAHBD 1 

n*r « 

raia * 
Anaia w 1 

Figur e 1 :  Desig n o f  Matc h Type s 
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Tab l e 1 :  E x a m p l e S t o r i e s 

SASE Stor y 

K t r U .  a n ol d hat* .  Iivo d « t  th t  to p o f  «  tol l  o« k trit .  On o 

tftimoon ,  th a sa w a  riunto r  o n th « groun d «itf i  a  bo w an d ter n crud o arrow s 

tha t  Da d n o fiathort .  Th a hunte r  too k al l  an d sho t  a t  th i  hat *  bu t  aissod . 

Kari a kne w th t  hunta r  «anta d hi r  faathor t  s o sh e glido d dow n t o tn t  hunta r 

and offara d t o giv e hi a a  fe« .  Th e hunte r  wa s s o greatfu l  tha t  h e pledge d 

m^ t r  t o Shoo t  a t  a  haw k again .  He  M n t  of f  an d sho t  a  dee r  instead . 

Literal siallarlty 

Once ther e wa s a n eagl e naae d Zerdi a wh o neste d o n a  rock y cliff .  On e 

day sh e sa w a  sportsaa n casin g wit h a  crossbo w an d soa a bolt s tha t  ha d n o 

feathers .  Th e spertiM n attacke d bu t  th e bolt s aissed .  Zerdi a realizt d 

tha t  th e sportsaa n wante d he r  tallfeather s s o sh e fle w dow n an d donate d a 

fe w o f  he r  tallfeather s t o th e sportsaan .  Th e sportsaa n wa s pleased .  H e 

proalse d nwtv r  t o attac k eagle s again . 

True Analogy 

Once ther a wa s a  saal l  countr y calle d Zerdi a tha t  learne d t o aak e th e 

««rld' s saertas t  coaputer . 

One da y Zerdi a wa s attacke d b y it' s  warlik e neighbor ,  Gagrach .  Bu t  th e 

•Issue s wer e badl y alaa d an d th e a t u a failed .  Th e Zerdla n govemaen t 

realize d tha t  Gagrac h wante d Zerdla n coapuur s s o i t  offere d t o sel l  toa e o f 

It' s  coi^uter s t o th e country .  Th e geverraen t  o f  Gagrac h wa s ver y pleased . 

I t  proalse d m ^ r  t o attac k Zerdi a again . 

Mere Apoearanee 

Once ther e wa s a n eagl e naae d Zerdi a wh o donate d a  fe w o f  he r 

tallfeather s t o a  sportsaa n s o h e woul d proals e neve r  t o attac k eagles . 

One da y Zerdi a wa s nestin g hig h o n a  rock y clif f  whe n sh e sa w th e 

sportsaa n caain g wit h a  crossbow .  Zerdi a fle w dow n t o nee t  th e aan .  bu t  n e 

attacke d an d felle d he r  wit h a  singl e bolt .  A s sh e fluttere d t o th e groun d 

Zerdi a realize d tha t  th e bel t  na d he r  ow n tallfeather s o n It . 

False Analogy 

Once ther e wa s a  saal l  countr y calle d Zerdi a tha t  learne d t o mak e th e 

world' s saartes t  coapuUr .  Zerdi a sol d on e o f  U s supercoavuter s t o it s 

neighfeer ,  Gagrach ,  s o Gagrac h proalse d nmtti r  t o attac k Zerdia . 

But  on e da y Zerdi a wa s overwtielae d b y a  surpris e attac k fro a Gagrach . 

As I t  capitulate d th e cripple d govemaen t  o f  Zerdi a realize d tha t  th e 

attacker' s alsslle s ha d bee n guide d b y Zerdla n tupercoaputars . 
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additiona l  storie s whic h Mer e use d a s f i l lers .  Eac h subjec t 
receive d 2 0 bas e stories i  -fiv e O' f  eac h o- f  th e -fou r  matc h type s 
(LS ,  MA,  TA ,  an d F A ) .  Eac h subjec t  sa w on e an d onl y on e targe t 
stor y -fo r  eac h bas e story .  Th e subject s wer e divide d int o -fou r 
group s i n orde r  t o counterbalanc e th e assignmen t  o- f  storie s t o 
matc h types . 
Procedur e 

Remindin g Task .  I n th e -firs t  sessio n subject s wer e tol d t o 
rea d an d remembe r  2 0 bas e storie s an d 1 2 -fille r  stories .  On e 
week later ,  the y returne d -fo r  th e remindin g session .  The y wer e 
give n booklet s o- f  2 0 targe t  s tor ies ,  eac h o- f  whic h matche d on e 
and onl y on e bas e story .  Fo r  eac h targe t  story ,  subject s wer e 
tol d t o notic e i- f  the y wer e reminde d o- f  an y stor y -fro m th e 
previou s session ,  an d t o writ e dow n an y suc h storie s i n a s muc h 
detai l  a s possible . 

Soudness-ratin q Task .  Th e soundness-ratin g tas k wa s give n 
t o subject s a-fte r  the y ha d complete d th e remindin g task . 
Subject s wer e show n th e sam e 2 0 pair s o- f  storie s the y ha d 
receive d i n th e remindin g task ,  wit h eac h pai r  consistin g o- f  a 
bas e stor y an d a  matchin g targe t  story .  The y rate d eac h pai r  -fo r 
th e soundnes s o- f  th e matc h betwee n th e tw o stories .  A  soun d matc h 
was describe d a s on e i n whic h th e tw o situation s matc h wel l 
enoug h s o tha t  in-ference s i n on e woul d b e likel y t o carr y ove r  t o 
th e other .  Thi s descriptio n wa s place d i n th e contex t  o- f  wha t 
woul d mak e a  goo d argument .  Subject s use d a  1- 5 scale ,  wher e 5  = 
highl y soun d an d 1  =  spjuyiious . 

Similarity-ratin g Task .  Followin g th e soundness-ratin g 
tas k subject s wer e agai n give n th e sam e pair s o- f  storie s an d wer e 
aske d t o rat e th e pair s o n thei r  overal l  similarity .  ^  N o 
explici t  de-finitio n o- f  similarit y wa s givenj i  w e simpl y allowe d 
subject s t o us e thei r  ow n intuitions . 

Scorin g th e Remindin g Task .  T o scor e th e remindin g tas k w e 
had t o judg e whethe r  th e subject s ha d indee d success-ful l  y 
retrieve d th e origina l  storie s (a s oppose d t o jus t  guessing ,  fo r 
example) .  Th e recall s wer e score d i n thre e ways ,  bu t  w e -focu s 
her e o n on e metho d only .  Tw o judge s score d o n a  1- 5 scal e ho w 
wel l  subject s recalle d eac h bas e stor y b y comparin g th e subject' s 
recal l  wit h th e correc t  bas e story .  The n w e compute d fo r  eac h 
matc h typ e th e proportio n o- f  storie s -fo r  whic h a  ratin g o f  2  o r 
bette r  — indicatin g tha t  th e subject' s descriptio n ha d clearl y 
mentione d a t  leas t  a  fe w element s o f  th e bas e — ha d bee n 
assigned .  Thi s fla t  matc h scor e wa s designe d t o captur e whethe r 
îi y  genuin e retrieva l  o f  th e correc t  bas e stor y ha d occurred , 

withou t  concer n fo r  whethe r  th e recal l  wa s o f  hig h quality . 

As a  chec k o n whethe r  th e prio r  soundness-ratin g tas k ha d an y 
influenc e o n th e subsequen t  similarity-ratin g tas k a  late r 
grou p o f  subject s wa s ru n wit h th e revers e orde r  o f  th e 
soundnes s an d similarit y ratin g tasks .  Th e result s wer e 
unchanged . 
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Rfsuit s 
Remindin g tas k 

As show n i n Figur e 2ii ,  l iteral-similarit y an d mere -
appearanc e matche s le d t o significantl y mor e remindin g tha n th e 
true-analog y o r  false-analog y matches.^ ' 

Thes e result s replicate d th e patter n foun d b y (Bentne r  an d 
Lander s i n tha t  th e mere-appearanc e matche s produce d mor e 
reminding s tha n true-analog y matches .  Thes e result s suppor t  th e 
ide a tha t  similarity-base d access s i s enhance d b y common surfac e 
similarity ,  an d tha t  common relationa l  structur e play s a  smalle r 
par t  i n recall . 
Soundness-ratin g tas k 

Subject s rate d th e literal-similarit y an d th e true-analog y 
matche s a s significantl y mor e soun d tha n th e false-analog y an d 
mere-appearanc e matches .  (Se e Figur e 2b. ) 

Again ,  thes e finding s replicate d thos e o f  Gentne r  an d 
Lander s i n tha t  true-analog y matche s ar e considere d significantl y 
mor e soun d tha n false-analog y matche s an d mere-appearanc e 
matches .  Further ,  th e fac t  tha t  literal-similarit y an d true -
analog y — th e tw o matc h type s tha t  util iz e common higher-orde r 
structur e — wer e considere d significant y mor e soun d tha n th e 
othe r  tw o matc h type s provide s evidenc e fo r  th e predictio n o f  th e 
structure-mappin g theor y tha t  soundnes s i s governe d b y common 
relationa l  structure . 
Similarity-ratin g Tas k 

Subject s rate d th e literal-similarit y matche s a s 
significantl y mor e simila r  tha n th e true-analog y matches ,  an d th e 
1iteral-similarit y an d true-analog y matche s wer e bot h 
significantl y mor e simila r  tha n th e mere-appearanc e an d false -
analog y matches .  However ,  th e mere-appearanc e matche s an d th e 
false-analog y matche s wer e no t  significantl y differen t  fro m eac h 
other .  (Se e Figur e 2c. ) 

The similarit y result s showe d a n interestin g trend ;  th e 
patter n o f  th e similarit y rating s mirrore d tha t  o f  th e soundnes s 
data .  Specifically ,  subject s rate d th e pair s tha t  share d higher -
orde r  relation s (th e literal-similarit y matche s an d th e true -
analog y matches )  a s mor e simila r  tha n th e pair s whic h share d 
surfac e attribute s (th e mere-appearanc e matches) .  Thi s suggest s 
tha t  i n makin g similarit y rating s subject s judg e higher-orde r 
relation s t o b e mor e importan t  tha n surfac e attributes .  However , 
i t  shoul d b e note d tha t  1  iteral-sim i  larit y matche s receive d 
highe r  similarit y rating s tha n true-analog y matches ,  showin g tha t 

2.  On e wa y analyse s o f  varianc e wer e performe d o n th e dat a set s 
i n Experimen t  1 .  I n eac h cas e th e analysi s reveale d a  mai n 
effec t  o f  Matc h type ,  p<.001 .  Pos t  ho c analyse s (Tukey's , 
alph a =  .05 )  wer e use d t o determin e th e significan t 
difference s betwee n th e means .  Fo r  brevit y w e wil l  omi t  th e 
statistic s fo r  th e remainde r  o f  th e result s an d simpl y repor t 
significan t  differences . 
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(unlik e soundnesa )  slmll«rlt y i s als o sensit iv e t o sur-Fac e 
•features .  Th e othe r  importan t  implicatio n O' f  th e similarit y 
finding s i s that ,  sinc e the y d o no t  mirro r  th e accessibil i t y 
ordering ,  i t  i s  improbabl e tha t  th e accessibil i t y  result s ar e 
simpl y a n artifac t  o f  difference s i n similarit y acros s matc h 
types .  O n th e contrary ,  th e orde r  o f  accessibil i t y  matc h type s 
i s quit e differen t  fro m th e orde r  o f  similarit y rat ings . 

The mos t  importan t  findin g her e lie s i n th e compariso n 
betwee n th e result s o f  th e recal l  tas k an d th e result s o f  th e 
similarity-ratin g an d soundness-ratin g tasks .  I t  seem s tha t 
differen t  aspect s o f  similarit y gover n thes e differen t  processes . 
I n similarity-base d recal l ,  i t  i s  common surfac e feature s suc h a s 
objec t  description s tha t  matte r  most ,  whil e i n judgin g th e 
soundnes s o r  similarit y o f  tw o storie s i t  i s  common relationa l 
structur e tha t  matter s most . 

Experiment 2 

Experiment 2 was designed to examine more closely the issue 
of  "surfac e commonalit ies" .  I n th e studie s s o far ,  th e mere -
appearanc e matche s shar e bot h object-description s an d first-orde r 
relations .  Her e w e aske d whic h aspect s o f  mere-appearanc e 
matche s le d t o thei r  accessibility ;  an d i n particular ,  whethe r 
object-description s alon e coul d promot e access .  I n thi s stud y w e 
create d a n ne w varian t  o f  mere-appearanc e matche s b y removin g al l 
th e first-orde r  relationa l  commonalitie s fro m th e firs t  set , 
leavin g th e common object-description s <a s exemplifie d be low) . 

There once was a sportsman who loved to hunt. He liked 
t o hav e th e animal s h e caugh t  stuffe d an d mounted .  Hi s 
prid e an d jo y wa s a n eagl e h e ha d kille d wit h jus t  a 
crossbo w an d a  bolt .  H e ha d bee n hidin g i n th e to p o f 
an el m tre e whe n h e sho t  her . 

Me then ran the study again, pitting these new matches that 
share d onl y object-leve l  attribute s (calle d mere-appearance -
attribute-only ,  o r  MAAO)  agains t  th e mere-appearanc e matche s tha t 
share d bot h objec t  attribute s an d first-orde r  relation s (  calle d 
mere-appearance-first-order ,  o r  MAF)  agains t  true-analog y matche s 
and literal-similarit y matches . 

Method., 
Subject s 

The subject s wer e 5 2 undergraduate s wh o wer e fulfil l in g a 
cours e requirement . 
y s ,  t  exi_ai .  s_ _ a  n  d. .  P  r  o  c 

Subject s wer e divide d int o tw o groups .  Eac h grou p 
receive d 1 4 true-analog y matches ,  an d 1 4 mere-appearanc e matches , 
wit h hal f  th e subject s receivin g mere-appearance-first-orde r 
version s an d hal f  receivin g mere-appearance-attribute-onl y 
versions .  I n addition ,  eac h grou p receive d 6  literal-similarit y 
matche s t o ancho r  thei r  responses .  Th e procedur e wa s a s i n 
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Experimen t  1 .  I n th e -firs t  session ,  th e subject s rea d 2 0 bas e 
storie s an d 1 2 -fille r  stories .  On e wee k later ,  th e subject s wer e 
give n 2 0 ne w stories i  7  T A matches ,  7  o- f  eithe r  on e o f  th e mere -
appearanc e matche s (eithe r  MAAO o r  MAF)  an d 6  L S matches , 
-followe d b y a  soundness-ratin g tas k an d a  similarity-ratin g task . 
Again ,  a s i n Experimen t  1 ,  eac h subjec t  sa w onl y on e targe t  stor y 
•fo r  eac h origina l  bas e story . 

Results 
RefD-iXI-din g tas k 

The resul ts ,  show n i n Figur e 3a ,  wer e rathe r  dramatic . 
F i rst ,  L S matche s an d MAF matche s wer e recalle d signi-ficantl y 
bette r  tha n MAAO matches ,  whic h wer e recalle d signi- f  icantl y 
bette r  tha n T A matches .  ^ 

Thes e result s sho w tha t  i t  i s  no t  jus t  common object -
descript ion s tha t  lea d t o similarit y base d recall j  rathe r  th e 
bigges t  gai n i n accessibil i t y  seem s t o occu r  -fo r  som e combinatio n 
of  common object-description s an d common first-orde r  relations . 
I n -fact ,  th e matc h typ e tha t  possesse d common object -
descript ion s wit h th e base ,  mere-appearanc e attributes-only ,  wa s 
recalle d quit e poorly .  Wha t  i s particularl y strikin g abou t  thes e 
resul ts ,  however ,  i s  tha t  T A matche s wer e eve n les s accessibl e 
tha n MAAO matches .  A s discusse d below ,  thi s orderin g i s agai n i n 
shar p contras t  t o th e subject' s ow n opinion s concernin g th e 
inferentia l  soundnes s an d similarit y o f  th e matches .  Agai n w e 
fin d tha t  th e orderin g o f  accessibil it y  i s  differen t  fro m th e 
orderin g o f  soundness . 
Soundness-ratin g tas k 

As show n i n Figur e 3b ,  th e orde r  o f  soundnes s rating s wa s L S 
matche s followe d b y MAF matche s followe d b y MAAO matches .  (Al l 
of  thes e difference s wer e significant. ) 

Thes e finding s agai n confir m tha t  th e mos t  importan t 
determinan t  o f  inferentia l  soundnes s i n subjects '  judgement s i s 
common systemati c relationa l  structur e (whic h i s presen t  onl y i n 
th e L S an d T A matches) .  However ,  i n thi s study ,  unlik e th e prio r 
two ,  subject s considere d L S matche s slightl y mor e soun d tha n T A 
matches ,  indicatin g tha t  fo r  thes e subject s common objec t 
descript ion s als o contribut e t o soundnes s (thi s bein g th e onl y 
dif ferenc e betwee n L S an d T A ) .  No t  surprisingly ,  th e MAAO 
matches ,  whic h shar e onl y th e cas t  o f  characters ,  wer e considere d 
leas t  sound . 
Similarity-ratin g tas k 

Again ,  th e similarit y rankin g ar e clos e t o th e soundnes s 
rankings :  th e orde r  o f  similarit y rating s i s LS ,  T A an d MAF,  an d 
the n MAAO.  (Al l  difference s ar e significan t  excep t  tha t  betwee n 
TA an d MAF. )  Quit e reasonably ,  subject s conside r  matche s wit h 

3.  Agai n t o b e brie f  w e wil l  onl y repor t  significan t  result s i n 
th e bod y o f  th e paper .  Significanc e wa s determine d b y Welch -
Aspi n t-tests ,  alpha<.05 . 
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t h r e e l e v e l B o- f  c o m m o n a l i t y (L S m a t c h e s )  t o b e th e moa t  s i m i l a r , 
an d m a t c h e s w i t h on l y o n e leve l  o- f  c o m m o n a l i t y <MAAO m a t c h e s )  t o 
b e l eas t  s im i l a r -  T h e o the r  t w o ma tc h t y p e s eac h s h a r e tw o 
l e v e l s <T A m a t c h e s s h a r e h i g h e r - o r d e r  an d -first-orde r  r e l a t i o n s , 
w h i l e MA F m a t c h e s s h a r e f i r s t - o r d e r  r e l a t i o n s an d o b j e c t 
d e s c r i p t i o n s )  an d s u b j e c t s h e r e c o n s i d e r e d the m rough l y equa l l y 
s i m i l a r .  (Thi s d i f f e r s s l i g h t l y f ro m E x p e r i m e n t  1 ,  i n wh i c h T A 
m a t c h e s w e r e ra te d a s m o r e s im i l a r  tha n MAF m a t c h e s . ) 

Th e mos t  impo r tan t  po in t  abou t  t h e s im i l a r i t y r a t i n g s ,  i s 
tha t  the y aga i n d e m o n s t r a t e tha t  th e a c c e s s i b i l i t y  r e s u l t s a r e 
no t  d u e t o p e r c e i v e d s i m i l a r i t y .  A s b e f o r e ,  t h e pa t te r n o f 
s i m i l a r i t y i s ve r y s im i l a r  t o t h e p a t t e r m o f  s o u n d n e s s an d bot h 
A r e q u i t e d i f f e r e n t  f r o m th e o rde r  o f  th e access ib i l i t y -

Pisc.!,|issi.on. 
T h e mos t  impo r t an t  f i nd in g h e r e i s t h e d i s s o c i a t i o n be twee n 

th e k i n d s o f  s i m i l a r i t y tha t  p e o p l e th in k a r e i n f e r e n t i a l 1 y 
r e l i a b l e an d t h e k i nd s o f  s i m i l a r i t y tha t  r e a d i l y e n a b l e m e m o r y 
a c c e s s .  T h i s d i s p a r i t y ca n b e see n mos t  s t r i k i n g l y i n t h e 
c o m p a r i s o n b e t w e e n t r u e a n a l o g i e s an d m e r e - a p p e a r a n c e m a t c h e s . 
T r u e - a n a l o g y m a t c h e s a r e c o n s i s t e n t l y fe l t  t o b e m o r e soun d tha n 
m o r e - a p p e a r a n c e m a t c h e s j  ye t  m e r e - a p p e a r a n c e m a t c h e s a r e 
c o n s i s t e n t l y be t te r  a t  p r o m o t i n g r e t r i e v a l .  T h e s e a c c e s s i b i l i t y 
r e s u l t s canno t  b e a t t r i b u t e d t o d i f f e r e n c e s i n s i m i l a r i t y ,  fo r 
t h e t r u e - a n a l o g y m a t c h e s a r e c o n s i s t e n t l y fe l t  t o b e a s s im i la r 
o r  m o r e s im i l a r  tha n t h e m e r e - a p p e a r a n c e m a t c h e s . 

T h u s w e a r e lef t  w i t h th e d i s t u r b i n g f i n d i n g s tha t  t h e 
p a t t e r n o f  a c c e s s i b i l i t y  i s  ver y d i f f e r e n t  f ro m th e p a t t e r n s o f 
s u b j e c t i v e in fe ren t ia l  s o u n d n e s s .  T h e s e r e s u l t s a r e c o m p a t i b l e 
w i t h t h e f i nd in g tha t  p e o p l e i n p rob le m so l v in g t a s k s o f te n fai l 
t o r e t r i e v e p r i o r  ana log i ca l  p r o b l e m s w h i c h ,  i f  r e t r i e v e d ,  woul d 
he l p the m s o l v e t h e c u r r e n t  p r o b l e m (Qic k an d H o l y o a k ,  1 9 8 0 , 
1983 ;  R e e d ,  E rns t  an d B a n e r j i ,  1 9 7 4 ,  R o s s ,  1 9 8 4 ,  i n p r e s s ) 

Suc h r e s u l t s a r e p r o b l e m a t i c fo r  m o d e l s o f  memor y tha t 
a s s u m e heav y r e l i a n c e o n causa l  i ndex in g (e.g .  S c h a n k ,  1 9 8 2 ) .  O n 
th e c o n t r a r y ,  i t  a p p e a r s tha t  p e o p l e ten d t o h a v e a  fa i r l y 
s u r f a c e - o r i e n t e d d e f a u l t  i ndex in g s c h e m e tha t  e m p h a s i z e s ob jec t 
an d f i r s t - o r d e r  r e l a t i o n s . 

A na tu ra l  ques t i o n a t  t h i s po in t  i s  wh y h u m a n s shou l d hav e 
suc h a s s e e m i n g l y a r b i t r a r y me tho d o f  m e m o r y index in g an d 
r e t r i e v a l .  O n e par t  o f  t h e answe r  ma y l i e i n th e p e r f o r m a n c e o f 
t h e l i te ra l  s i m i l a r i t y m a t c h e s .  Thes e m a t c h e s a r e h ig h o n ever y 
m e a s u r e !  the y a r e h igh l y a c c e s s i b l e ,  the y ar e cons ide re d 
e x t r e m e l y soun d an d e x t r e m e l y s im i l a r .  On e specu la t i o n i s tha t 
ou r  m e m o r y index in g i s geare d towar d l i t e r a l - s i m i l a r i t y m a t c h e s ; 
c a s e s i n wh ic h t h i n g s r e s e m b l e eac h o the r  o n th e s u r f a c e an d a ls o 
s h a r e deepe r  re la t i ona l  s t r u c t u r e .  I n man y a r e a s th e s t ra teg y 
may wor k f a i r l y  w e l l ;  o f t e n th in g tha t  loo k a l i k e ar e 
f u n d a m e n t a l l y t h e s a m e .  Bu t  i n c a s e s w h e r e a p p e a r a n c e i s no t  a 
goo d p r e d i c t o r  o f  u n d e r l y i n g re la t iona l  s t r u c t u r e ,  ou r  memor y 
s y s t e m s ma y p l a y u s f a l s e . 
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