
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
The Coherence Imbalance Hypothesis: A Functional Approach to Asymmetry in Comparison

Permalink
https://escholarship.org/uc/item/45n0j88d

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 16(0)

Authors
Centner, Dedre
Bowdle, Brian F.

Publication Date
1994
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/45n0j88d
https://escholarship.org
http://www.cdlib.org/


T h e Coherenc e Imbalanc e Hypothesis : 

A Functiona l  Approac h t o Asymmet r y i n Compar iso n 

Dedr e Centne r 
Departmen t  o f  Psycholog y 
Nraihweste m Universit y 

2029 Sherida n Roa d 
Evanston ,  Illinoi s 6020 8 

gentner0nwu.ed u 

Bria n F .  B o w d l e 

Departmen t  o f  Psycholog y 
Northwester n Universit y 

2029 Sherida n Roa d 
Evanston ,  Illinoi s 6020 8 

bowdle0nwu.ed u 

Abstrac t 

Directional asymmetiy is a well-documented phenomenon 
i n researc h o n similarity ,  meuphor ,  an d analogy .  I n thi s 
paper ,  w e presen t  a n accoun t  o f  thi s phenomeno n base d o n 
structura l  alignment .  W e propos e tha t  a  majo r  sourc e o f 
asymmetr y i s coherenc e imbalance :  tha t  is ,  a  differenc e i n 
th e degre e o f  systematicit y o f  th e relationa l  structure s 
bein g compared .  Thes e claim s ar e teste d i n thre e 
experiment s whic h examin e th e relationshi p betwee n 
asymmetry ,  informativity ,  an d conceptua l  coherence .  Th e 
result s suppor t  th e hypodiesi s tha t  coherenc e imbalanc e i s 
a ke y facto r  i n directiona l  compariso n processes .  Further , 
by incorporatin g th e insight s offere d b y structura l 
alignment ,  coherenc e imbalanc e advance s a  mor e 
functiona l  accoun t  o f  asymmetry . 

Compariso n i s a  fundamenta l  proces s i n cognitiv e theory , 
and i s  crucia l  t o suc h aspect s o f  menta l  operatio n a s 
categorization ,  decisio n making ,  proble m solving ,  an d 
b̂ ansfe r  o f  learning .  Intuitively ,  comparison s migh t  appea r 
t o b e symmetric :  X  i s  simila r  t o Y  implie s tha t  Y  i s 
simila r  t o X .  Empirically ,  however ,  ther e i s  ofte n a 
preferenc e fo r  on e directio n o f  compariso n ove r  th e other . 
For  example ,  Tversk y (1977 )  foun d tha t  subject s preferre d 
th e compariso n Nort h Kore a i s simila r  t o Re d Chin a ove r 
th e compariso n Re d Chin a i s simila r  t o Nort h Korea ,  an d 
rate d th e similarit y o f  Nort h Kore a t o Re d Chin a a s highe r 
tha n tha t  o f  Re d Chin a t o Nort h Korea .  Asymmetrie s hav e 
been foun d no t  onl y i n litera l  similarity ,  bu t  i n othe r  form s 
of  comparison ,  includin g metapho r  an d analogy .  W e begi n 
by reviewin g tw o influentia l  model s tha t  hav e bee n propose d 
t o explai n suc h asymmetries . 

Accordin g t o Tversky' s {1911 )  featur e contras t  model ,  th e 
similarit y o f  tw o entitie s increase s a s a  functio n o f  thei r 
c o m m on (shared )  features ,  an d decrease s a s a  functio n o f 
thei r  distinctiv e (non-shared )  features .  Asymmetrie s i n 
litera l  similarit y ar e accounte d fo r  i n term s o f  th e focusin g 
hypothesis ,  whic h state s tha t  th e targe t  o f  a  directiona l 

compariso n i s th e focu s o f  attention. ^  Therefore ,  th e 
distinctiv e feature s o f  th e targe t  ar e weighte d mor e heavil y 
tha n thos e o f  th e base .  Thi s predict s tha t  ther e i s a  genera l 
preferenc e fo r  placin g th e referen t  possessin g th e large r  o r 

Î n directiona l  comparison s o f  th e for m A  i s lik e B ,  th e a -
ter m i s referre d t o a s th e targe t  an d th e b-ter m a s th e base . 

mor e salien t  se t  o f  distinctiv e feature s i n th e bas e positio n 
of  a  comparison ,  a s thi s orderin g maximize s similarity . 

T o accoun t  fo r  asymmetrie s i n non-liteia l  comparisons , 
Orton y (1979 )  propose d a n extensio n o f  Tversky' s mode l  i n 
hi s salienc e imbalanc e theor y o f  metaphor .  Unlik e th e 
featur e contras t  model ,  Ortony' s mode l  allow s fo r  th e 
salienc e o f  th e c o m m o n feature s t o var y acros s th e referent s 
of  a  comparison .  O n thi s account ,  metaphoricit y arise s 
fro m salienc e imbalance .  Directiona l  asymmetr y i n 
met^ho r  result s fro m a  preferenc e fo r  havin g th e salienc e o f 
matchin g feature s b e highe r  i n th e bas e o f  a  compariso n tha n 
i n th e target .  Thus ,  wherea s th e featur e contras t  mode l 
derive s asymmetrie s fro m th e distinctiv e featur e sets ,  th e 
salienc e imbalanc e mode l  derive s the m fro m th e c o m m o n 
features . 

Empirica l  test s o f  th e salienc e imbalanc e mode l  hav e 
yielde d mixe d result s (Centne r  &  Clement ,  1988 ; 
Tourangea u &  Rips ,  1991) .  M o r e importantly ,  neithe r  o f 
th e abov e model s provide s a n accoun t  o f  h o w comparison s 
conve y n e w informatio n abou t  thei r  target s (Glucksber g & 
Keysar ,  1990) .  Thi s issu e i s fa r  fro m trivial ,  a s i n genera l 
us e compariso n statement s ar e mean t  t o b e informative , 
ofte n b y suggestin g inferences .  I n Tversky' s model ,  th e 
most  obviou s candidat e fo r  targe t  inference s i s th e se t  o f 
distinctiv e feature s o f  th e base .  However ,  n o mechanis m i s 
provide d fo r  selectin g an y particula r  predicatio n fro m th e 
potentiall y  larg e se t  o f  non-matchin g information .  Ortony' s 
model  allow s fo r  predicat e promotions ,  i n whic h th e salienc e 
of  a  share d attribut e i s raise d i n th e targe t  ter m du e t o it s 
emphasi s i n th e base .  However ,  suc h promotion s d o no t 
constitut e trul y nove l  information ,  an d agai n ther e remain s 
th e proble m o f  selectio n amon g potentia l  predications . 

We sugges t  tha t  th e proble m o f  inferenc e selectio n ca n 
bes t  b e approache d b y conceivin g o f  th e menta l 
representation s involve d i n comparison s a s coheren t 
relationa l  structure s (e.g. ,  Keil ,  1989 ;  Murph y &  Medin , 
1985 )  rathe r  tha n a s set s o f  isolate d features .  Further ,  a 
growin g bod y o f  evidenc e suggest s tha t  th e proces s o f 
compariso n i s bes t  characterize d a s a  structura l  alignmen t  o f 
suc h relationa l  system s (e.g. ,  M a r k m a n &  Centner ,  1990 , 
1993 ;  Medin ,  Goldstone ,  &  Centner ,  1993) .  Thi s approac h 
provide s a  mechanis m fo r  inferenc e generatio n i n similarit y 
and analog y (Falkenhainer ,  Forbus ,  &  Centner ,  1989) ,  an d 
we propos e tha t  i t  i s a  significan t  facto r  i n asymmetries . 
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T h e C o h e r e n c e I m b a l a n c e H y p o t h e s i s 

According to the structural alignment view, similarity and 
othe r  form s o f  compariso n ar e processe d b y alignin g an d 
mappin g structures ,  m u c h a s i n structure-mappin g i n 
anajog y (Centner ,  1983 ;  1989) .  Suc h comparison s ten d t o 
conve y tha t  a  syste m o f  relation s holdin g amon g th e object s 
of  th e bas e domai n als o hold s amon g th e object s o f  th e 
targe t  domain :  tha t  is ,  similarit y i s determine d no t  onl y o n 
th e basi s o f  th e intrinsi c similarit y o f  th e element s 
comprising  th e bas e an d target ,  bu t  als o b y th e exten t  t o 
whic h thes e element s hav e correspondin g role s i n a  c o m m o n 
relationa l  structure .  Thi s proces s o f  alignmen t  i s aime d a t 
creatin g th e maxima l  structurall y consisten t  matc h betwee n 
th e tw o domains .  Structura l  consistenc y involve s one-to -
one mappin g (i.e. ,  a n elemen t  i n on e representatio n ca n ma p 
ont o n o mor e tha n on e elemen t  i n th e other) ;  an d paralle l 
connectivit y  (i.e. ,  fo r  an y pai r  o f  predicate s tha t  correspond , 
th e argument s o f  thes e predicate s mus t  als o correspond) .  A 
secon d aspec t  o f  th e alignmen t  proces s i s th e systematicit y 
principle ,  whic h state s tha t  peopl e prefe r  mapping s tha t 
for m coherent ,  interconnecte d structures ,  i n whic h higher -
orde r  relation s constrai n lower-orde r  relations . 

Accordin g t o structure-mappin g theory ,  onc e a  structurall y 
consisten t  matc h betwee n th e bas e an d targe t  domain s ha s 
been realized ,  furthe r  predicate s fro m th e bas e domai n tha t 
ar e connecte d t o th e c o m m o n syste m (bu t  ar e no t  initiall y 
presen t  i n th e targe t  domain )  ca n b e mappe d t o th e targe t  a s 
candidat e inferences .  Clemen t  an d Centne r  (1991 )  hav e 
demonstrate d tha t  suc h inferenc e selectio n ca n b e predicte d 
on th e basi s o f  connectivity .  Subject s wer e presente d wit h 
pair s o f  analogou s passages ,  th e bas e o f  whic h containe d 
tw o fact s tha t  coul d readil y m a p t o th e target .  However , 
onl y on e o f  thes e fact s wa s embedde d i n a  matchin g causa l 
structure .  W h e n aske d t o mak e prediction s abou t  th e targe t 
passage s base d o n th e analogies ,  subject s importe d thos e 
fact s tha t  wer e linke d t o th e c o m m o n connecte d system , 
neglectin g th e equall y availabl e isolate d facts .  Thus , 
systematicit y provide s a  basi s fo r  solvin g th e proble m o f 
selectio n o f  candidat e inferences . 

As th e abov e researc h implies ,  th e proces s o f  drawin g 
candidat e inference s i s essentiall y  on e o f  structura l 
completio n (Centne r  &  Markman ,  1993) .  Thus ,  i f  a 
compariso n i s t o provid e targe t  predications ,  th e bas e 
representatio n shoul d posses s mor e coheren t  structur e -  e.g. , 
causa l  o r  explanator y connection s -  tha n th e targe t 
representation .  W e propos e tha t  thi s i s a  majo r  sourc e o f 
directionalit y i n comparisons .  W h e n tw o concept s ar e 
place d i n structura l  alignment ,  t o th e exten t  tha t  th e 
c o m m on relationa l  syste m i s mor e highl y suvcture d i n on e 
of  th e referents ,  th e preferre d directio n o f  compariso n wil l 
favo r  th e mor e systemati c o r  coheren t  referen t  a s th e base . 
I n othe r  words ,  asymmetrie s i n compariso n resul t  fro m a 
coherenc e imbalanc e betwee n th e item s bein g compared . 
Thi s positio n provide s a  functiona l  explanatio n o f 
asymmetry :  directiona l  preference s reflec t  difference s i n th e 
degre e o f  informativit y exhibite d b y eac h directio n o f 
comparison .  T o tes t  th e coherenc e imbalanc e hypothesis , 
we presente d subject s wit h pair s o f  storie s tha t  varie d i n 
coherence ,  an d aske d the m t o selec t  th e directio n o f 

compariso n displayin g th e greates t  degre e o f  similarity .  Ou r 
predictio n i s tha t  th e mor e coheren t  stor y shoul d b e selecte d 
as th e compariso n base . 

Experiment 1 

For the experiments presented here, we constructed pairs of 
simila r  storie s wit h varyin g degree s o f  coherenc e imbalance . 
T o achiev e som e generality ,  th e manne r  o f  creatin g 
coherenc e imbalanc e wa s varied .  W e designe d set s o f  brie f 
(on e paragraph )  stories ,  eac h containin g a  causall y coheren t 
standar d stor y an d thre e les s coheren t  variant s derive d fro m 
it .  Deletio n variant s (DVs )  wer e create d b y eliminatin g a 
primar y causa l  pivo t  i n th e standar d stor y an d substitutin g 
an innocuous ,  non-causa l  statement .  Replacemen t  variant s 
(RVs )  wer e create d b y eliminatin g th e causa l  pivo t  an d 
replacin g i t  wit h anothe r  causa l  statemen t  tha t  wa s fairl y 
incongruou s wit h th e story .  Finally ,  shuffle d variant s 
(SVs )  wer e create d b y rearrangin g th e orde r  o f  proposition s 
i n th e standar d stor y (whil e maintainin g syntacti c cohesion) . 
Asid e fro m difference s i n name s an d surfac e descriptions ,  th e 
character s an d location s containe d i n th e variant s 
corresponde d closel y t o thos e o f  th e standar d stories . 
Further ,  th e basi c action s wer e kep t  th e same ,  excep t  fo r  th e 
modification s note d above .  Thus ,  eac h o f  th e variant s wa s 
alignabl e wit h th e standard .  A  sampl e stor y se t  i s  provide d 
i n Tabl e 1 . 

Each stor y pai r  consiste d o f  a  standar d an d on e o f  it s  thre e 
variants .  Th e ke y predictio n i s tha t  subject s shoul d prefe r 
th e directio n (les s coherent )  varian t  i s  simila r  t o (mor e 
coherent )  standar d ove r  th e reverse .  Further ,  w e expecte d th e 
degre e o f  directiona l  asymmetr y t o var y wit h th e degre e o f 
coherenc e imbalance .  Cive n th e natur e o f  th e varian t 
manipulations ,  w e expecte d D V pair s t o posses s th e lowes t 
degre e o f  coherenc e imbalance ,  an d S V pair s th e highest , 
wit h R V pair s somewher e i n between .  Thes e intuition s wer e 
confirme d i n a  stimulu s pretest ,  i n whic h subject s wer e 
presente d wit h stor y pair s an d aske d t o rat e th e coherenc e o f 
eac h stor y i n eac h pai r  o n a  scal e o f  1  (lo w coherence )  t o 7 
(hig h coherence) .  Th e coherenc e imbalanc e fo r  a  give n pai r 
was operationalize d a s th e differenc e i n coherenc e rating s 
betwee n th e standar d an d variant .  Significantl y lowe r 
coherenc e imbalanc e rating s wer e obtaine d fo r  th e D V pair s 
(m=1.99 )  tha n fo r  th e R V pair s (in=2.70) ,  t(17)=-2.90 , 

p<.01 ,  an d fo r  th e R V pair s tha n fo r  th e S V pair s (m=4.19) , 

t(17)=6.24 ,  p<.001 . 
The coherenc e imbalanc e hypothesi s predict s a  directiona l 

similarit y preferenc e favorin g th e mor e coheren t  stor y a s th e 
bas e fo r  al l  stor y comparisons .  Further ,  sinc e greate r 
degree s o f  coherenc e imbalanc e shoul d lea d t o greate r 
asymmetries ,  th e directionalit y shoul d b e weakes t  fo r  D V 
pairs ,  an d su-onges t  fo r  S V pairs . 

Method 

Subjects .  Forly-nin e Northwester n Universit y 
undergraduate s participate d i n partia l  fulfillmen t  o f  a  cours e 
requirement . 
Materials .  Th e stimul i  wer e pair s o f  storie s draw n fro m 1 8 
basi c stor y sets .  Eac h pai r  consiste d o f  a  standar d an d on e o f  th e 
thre e variant s describe d abov e (deletion ,  replacement ,  o r 
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Tabl e 1 :  Sampl e stor y set . 

Standar d 
Pete r  wa s th e mos t  faithfu l  an d devote d o f  al l  th e younge r  monk s 
i n th e monastery .  H e wa s a s skille d a t  illuminatin g text s a s h e 
was a t  tendin g th e gardens .  Hi s simpl e passio n fo r  Go d wa s 
admire d b y all .  On e da y a t  dinner ,  h e spille d hi s foo d ont o th e 
floor .  Pete r  wa s dismayed ,  a s h e viewe d th e wastin g o f  foo d a s a 
sin .  H e wen t  t o hi s cubica l  an d bega n t o fas t  i n silence .  Hi s 
elder s becam e worried ,  bu t  the y decide d t o sa y nothing .  W h e n a 
week ha d passed ,  Pete r  fel t  tha t  h e ha d repented ,  an d resume d hi s 
lif e a s usual . 

Deletion Variant 
Luk e wa s th e mos t  faithfu l  an d devote d o f  al l  th e younge r  monk s 
i n th e monastery .  H e wa s a s skille d a t  chantin g hymn s a s h e 
was a t  copyin g texts .  Hi s simpl e passio n fo r  Go d wa s admire d 
by all .  Hi s elder s wer e particularl y impresse d b v him ,  an d 
expecte d tha t  Luk e woul d becom e a  prominen t  figure .  On e da y a t 
dinner ,  h e spille d hi s foo d ont o th e floor .  H e wen t  t o hi s 
cubica l  an d bega n t o fas t  i n silence .  Hi s elder s becam e worried , 
but  the y decide d t o sa y nothing .  W h e n a  wee k ha d passed ,  Luk e 
fel t  tha t  h e ha d repented ,  an d resume d hi s lif e a s usual . 

R e p l a c e m e n t  Var ian t 
Luk e wa s th e mos t  faithfu l  an d devote d o f  al l  th e younge r  monk s 
i n th e monastery .  H e wa s a s skille d a t  chantin g hymn s a s h e 
was a t  copyin g texts .  Hi s simpl e passio n fo r  Go d wa s admire d 
by all .  On e da y a t  diiuier ,  h e spille d hi s foo d ont o th e floor . 
Luk e wa s dismayed ,  a s th e bea n porridg e the v wer e servin g tha t 
nigh t  wa s hi s favorite .  H e wen t  t o hi s cubica l  an d bega n t o fas t 
i n silence .  Hi s elder s becam e worried ,  bu t  the y decide d t o sa y 
nothing .  W h e n a  wee k ha d passed ,  Luk e fel t  tha t  h e ha d 
repented ,  an d resume d hi s lif e a s usual . 

Shuffled Variant 
Luk e wa s th e mos t  failhfii l  an d devote d o f  al l  th e younge r  monk s 
i n th e monastery .  H e wa s a s skille d a t  chantin g hymn s a s h e 
was a t  copyin g texts .  Hi s simpl e passio n fo r  Go d wa s admire d 
by all .  Luk e wa s dismayed .  O n e da y a t  dirmer ,  h e bega n t o fas t 
i n silence ,  a s h e viewe d th e wastin g o f  foo d a s a  sin .  W h e n a 
week ha d passed ,  Luk e fel t  tha t  h e ha d repented ,  an d spille d hi s 
foo d o n th e floor .  H e wen t  t o hi s cubica l  an d resume d hi s lif e a s 
usual .  Hi s elder s becam e worried ,  bu t  the y decide d t o sa y 
nothing . 

Note .  Th e primar y causa l  pivo t  i s  underline d i n th e standar d story ,  a s ar e it s correspondin g statement s i n eac h o f  th e variants . 

shuffled) .  Eac h stor y pai r  wa s presente d o n a  separat e page , 
wit h th e to p stor y alway s labele d "Stor y A "  an d th e botto m on e 
"Stor y B" . 
Design .  Pai r  typ e wa s counterbalance d withi n subjects ,  s o 
tha t  eac h subjec t  receive d a n equa l  numbe r  o f  deletion , 
replacement ,  an d shuffle d pairs .  Orde r  o f  standard-varian t 
presentatio n withi n eac h pai r  wa s counterbalance d bot h withi n 
and betwee n subjects .  Stor y pai r  assignmen t  withi n eac h stor y 
set  wa s als o counterbalanced ,  an d orde r  o f  stor y pai r 
presentatio n wa s randomized . 
Procedure .  Subject s wer e instructe d tha t  fo r  eac h stor y pair , 
the y shoul d indicat e whic h directio n o f  compariso n the y 
preferred .  Subject s responde d b y completin g th e followin g 
statemen t  wit h th e appropriat e letter s ( A an d B ) :  "Stor y i s 
more simila r  t o Stor y tha n th e reverse. " 

Results and Discussion 

As predicted, there was an overall asymmetry in similarity 
favorin g th e variant-to-standar d direction .  T h e proportio n o f 
response s i n thi s directio n (m=.69 )  wa s significantl y greate r 

tha n chanc e (z= l  1.46 ;  p<.001) .  Further ,  thi s asymmetr y 
was observe d fo r  eac h varian t  condition ,  an d th e proportion s 
of  response s i n th e predicte d directio n fo r  D V (rn=.61) ,  R V 

(m=.73) ,  an d S V (m=.73 )  pair s wer e al l  significantl y greate r 

tha n chanc e (z=3.97 ,  p<.001 ;  z=7.96 ,  p<.001 ;  an d z=7.93 . 
p<.001 ,  respectively) . 

Our  secon d predictio n concernin g th e relationshi p betwee n 
degre e o f  coherenc e imbalanc e an d degre e o f  asymmetr y wa s 
als o born e out .  A n analysi s o f  varianc e performe d acros s 
item s o n th e proportio n o f  response s i n th e predicte d 
directio n showe d a  significan t  mai n effec t  fo r  Varian t 
Conditio n (F(2 .  34)=8.89 ,  p<.001) .  Planne d comparison s 
indicate d tha t  th e asymmetrie s fo r  R V an d S V pair s wer e 

significantl y greate r  tha n th e asymmet r y fo r  D V pair s 
(t(17)=3.65 ,  p<.005 ;  an d t(17)=3.59 ,  p<.005 ,  respectively) . 
Acros s al l  item s ther e wa s a  positiv e correlatio n betwee n th e 
pretes t  coherenc e imbalanc e rating s an d th e proportio n o f 
response s i n th e predicte d directio n (r(52)=.53 ,  p<.001) . 

O ne slightl y od d findin g w a s tha t  th e asymmetrie s fo r  th e 
R V an d S  V  pair s di d no t  differ ,  despit e th e greate r  coherenc e 
imbalanc e ratin g fo r  th e S V condition .  I n keepin g wit h th e 
structura l  alignmen t  approach ,  w e hypothesize d tha t  thi s 
coul d b e du e t o a  differenc e i n alignability .  I t  i s  likel y tha t 
th e S V pair s wer e significantl y les s alignabl e tha n eithe r  th e 
deletio n o r  replacemen t  pairs ,  a s th e variant s i n thes e pair s 
exhibite d les s causa l  structure .  Becaus e coherenc e imbalanc e 
i s calculate d ove r  aligne d structures ,  alignabilit y  i s  necessar y 
fo r  directionality .  Thus ,  i f  th e alignabilit y  o f  th e shuffle d 
pair s wa s significantl y lowe r  tha n tha t  fo r  th e othe r  narrativ e 
pairs ,  th e potentia l  fo r  exhibitin g directionalit y wou l d b e 
lower .  T o tes t  thi s possibility ,  w e conducte d a  stimulu s 
posttest ,  i n whic h subject s wer e presente d wit h th e abov e 
stor y pair s an d aske d t o rat e thei r  alignabilit y  o n a  scal e o f  I 
(lo w alignability )  t o 7  (hig h alignability) .  A s predicted , 
significantl y lowe r  alignabilit y  rating s wer e obtaine d fo r  th e 
S V pair s (m=4.09 )  tha n fo r  th e D V pair s (!!i=5.29 )  an d th e 

R V pair s (m=5.09 )  (t(17)=-7.00 .  p<.001 .  an d t(17)=-6.40 , 
p<.001 ,  respectively) . 

Experiment 2 

Our results so far are consistent with the claim that there is 
a functiona l  basi s t o asymmetrie s i n similarity :  peopl e 
prefe r  th e m o r e coheren t  ite m i n th e bas e positio n o f  a 
comparison .  H o w e v e r ,  on e crucia l  implicatio n o f  ou r 
positio n ha s no t  ye t  bee n addressed :  namely ,  th e clai m tha t 
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th e coherenc e imbalanc e preferenc e arise s becaus e th e 
directio n o f  a  structura l  alignmen t  influence s th e potentia l 
inferentia l  carryove r  (an d thus ,  th e degre e o f  potentia l 
informaiivity) .  I n Experimen t  2 .  w e teste d th e relationshi p 
betwee n asymmetr y an d informativit y b y askin g subject s t o 
produc e inference s betwee n th e paire d narrative s use d i n 
Experimen t  1 .  W e predicte d tha t  mor e inference s woul d b e 
generate d fro m standar d t o varian t  storie s tha n i n th e revers e 
direction . 

However ,  w e woul d no t  necessaril y  expec t  th e degre e o f 
inferenc e directionalit y t o reflec t  th e degre e o f  coherenc e 
imbalanc e acros s al l  thre e varian t  conditions .  Specifically , 
inferenc e generatio n shoul d b e easies t  i n th e D V an d R V 
stor y pairs .  Thi s i s becaus e th e variant s i n eac h o f  thes e 
condition s contai n a  deflnabl e ga p o r  anomal y i n th e causa l 
structur e tha t  ca n serv e t o direc t  predicat e attributions .  I n 
contrast ,  th e variant s i n th e S V stor y pair s displa y a  genera l 
lac k o f  structur e wit h n o clearl y aligne d gap s fo r  inferences . 
Further ,  althoug h thes e variant s ma y lac k som e implie d 
causalit y inferabl e fro m sequencing ,  the y contai n th e sam e 
basi c proposition s a s thei r  correspondin g standards .  Thus , 
th e degre e o f  inferenc e directionalit y shoul d b e significantl y 
lowe r  fo r  thes e stor y pairs .  Thi s predictio n i s underscore d 
by th e finding  discusse d abov e tha t  th e S V pair s wer e rate d 
as les s alignabl e tha n eithe r  o f  th e othe r  tw o type s o f  stor y 
pairs .  Becaus e inferenc e depend s o n structura l  alignmen t 
(Clemen t  &  Genmer ,  1991) ,  th e lowe r  alignabilit y  o f  thes e 
stor y pair s shoul d imped e iM-edication . 

Method 

Subjects .  Forty-eigh t  Northwester n Universit y 
undergraduate s participate d i n partia l  fulHllmen t  o f  a  cours e 
requirement .  Non e o f  thes e ha d participate d i n Experimen t  1 . 
Material s an d Design .  Th e material s an d desig n wer e 
identica l  t o thos e use d i n Experimen t  1 . 
Procedure .  Subject s wer e instructe d tha t  fo r  eac h stor y pair , 
the y shoul d mak e a n inferenc e concernin g on e o f  th e storie s 
base d o n th e conten t  o f  th e othe r  .  The y wer e informe d tha t  a n 
inferenc e coul d b e "anythin g a t  al l  tha t  yo u decid e migh t  b e tru e 
of  th e story" .  Subject s wer e aske d t o (1 )  indicat e whic h stor y 
the y wer e makin g thei r  inferenc e about ;  an d (2 )  writ e ou t  thei r 
inferenc e i n th e spac e provided . 

Results and Discussion 

As predicted, there was an overall asymmetry in inference 
generatio n favorin g th e standard-to-varian t  direction .  Th e 
proportio n o f  response s i n thi s directio n (m=.80 )  wa s 

significantl y greate r  tha n chanc e (z=17.73 ,  p<.001) . 
Further ,  thi s asymmetr y wa s observe d fo r  eac h varian t 
condition ,  an d th e proportion s o f  response s i n th e predicte d 
directio n fo r  D V (rn=.85) ,  R V (m=.82) ,  an d S V (m.=.73 ) 

pair s wer e al l  significantl y greate r  tha n chanc e (z = 11.86 , 
p<.001 ;  z=10.96 ,  p<.001 ;  an d z=7.88 ,  p<.001 , 
respectively) . 

Our  secon d prediction ,  tha t  th e degre e o f  inferentia l 
asymmetr y woul d var y wit h difference s i n th e structura l 
alignmen t  o f  th e stor y pairs ,  wa s als o born e out .  A n 
analysi s o f  varianc e performe d acros s item s o n th e 
proportio n o f  response s i n th e predicte d directio n showe d a 
significan t  mai n effec t  fo r  Varian t  Conditio n (F(2 , 

34)=13.S2 ,  p<(X)l) .  Planne d comparison s indicate d tha t  th e 
inferentia l  asymmetr y fo r  th e S V pair s wa s significantl y les s 
tha n tha t  fo r  th e D V an d R V pair s (t(17)=^.51 ,  p<.001 ; 
and t(17)=-3.85 ,  p<.(X)l ,  respectively) .  Further ,  acros s a U 
item s ther e wa s a  smal l  bu t  significan t  positiv e correlatio n 
betwee n th e alignabilit y  rating s obtaine d abov e an d th e 
inferenc e asymmetr y rating s (r(52)=.32 ,  p<.05) ,  supportin g 
th e positio n tha t  alignabilit y  i s  necessar y fo r  inferenc e 
generation . 

Experiment 3 

In Experiment 2, we found that the degree of inferential 
asymmetr y favorin g th e mor e coheren t  ite m a s th e bas e 
depende d o n th e structura l  alignmen t  o f  th e stor y pairs . 
Althoug h thi s finding  wa s predicted ,  i t  raise s a  questio n 
abou t  ho w al l  o f  thes e prediction s fit  together .  W e hav e 
argue d tha t  th e preferre d directio n o f  compariso n i s governe d 
by coherenc e imbalance ,  an d tha t  thi s directio n maximize s 
th e degre e o f  perceive d informativit y o f  a  comparison .  Bu t 
i n thi s case ,  w h y di d th e S V pairs ,  whic h exhibite d th e 
lowes t  inferentia l  asymmetr y i n Experimen t  2 ,  sho w th e 
highes t  degre e o f  directiona l  asymmetr y i n Experimen t  1 ? 
The answe r  t o thi s questio n lie s i n a  deepe r  consideratio n o f 
th e mean s b y whic h comparison s ma y b e informative . 
Althoug h inferenc e generatio n i s a  mos t  poten t  mean s o f 
providin g nove l  informatio n i n a  comparison ,  ther e ar e a t 
leas t  tw o othe r  structurall y derive d type s o f  informativity : 
conceptua l  restructurin g an d structura l  highlighting .  I n 
conceptua l  restructuring ,  th e element s o f  th e c o m m o n 
relationa l  syste m ar e equall y presen t  i n bot h compariso n 
referents ,  bu t  exhibi t  les s mutua l  consttain t  i n th e targe t 
tha n i n th e base .  I n thi s typ e o f  situation ,  th e compariso n 
doe s no t  s o muc h involv e attribution s fro m th e bas e t o th e 
targe t  a s i t  doe s restructurin g th e targe t  object s i n term s o f 
thei r  relationa l  role s i n th e base .  I n contrast ,  suuctura l 
highlightin g involve s comparison s i n whic h eithe r  (1 )  th e 
c o m m on relationa l  syste m i s equall y presen t  i n bot h 
compariso n referents ,  bu t  les s prominen t  i n th e target ;  o r 
(2 )  multipl e possibl e structure s ar e bein g entertaine d fo r  th e 
object s i n th e target ,  onl y on e o f  whic h i s alignabl e wit h th e 
base .  Structura l  highlightin g lead s t o greate r  attentiona l 
focu s o n th e c o m m o n structur e i n th e target .  Althoug h i t 
may see m trivia l  compare d t o inferenc e generatio n an d 
conceptua l  resoiicturing ,  w e believ e tha t  promotin g focu s o n 
a particula r  syste m ma y a t  time s b e importan t  i n learnin g 
(se e Centner ,  Ratterman ,  Markman ,  &  Kotovsky ,  i n press ; 
Gic k &  Holyoak ,  1983) . 

Althoug h th e S V conditio n wa s foun d t o exhibi t  a  lowe r 
degre e o f  inferenc e directionality ,  thes e comparison s ar e 
obviou s candidate s fo r  conceptua l  resuiicturin g o r  suiictura l 
highlighting .  I n Experimen t  3 ,  w e aske d subject s t o directl y 
rat e th e informativit y o f  forwar d an d revers e comparison s 
betwee n storie s draw n fro m th e D V an d S V pair s use d i n 
Experiment s I  an d 2 .  I n keepin g wit h th e functiona l 
approach ,  w e predicte d tha t  th e forwar d directio n o f 
compariso n (varian t  t o standard )  woul d b e rate d a s mor e 
informativ e tha n th e revers e directio n (standar d t o variant) , 
and tha t  th e differenc e i n informativit y betwee n thes e tw o 
direction s woul d b e greate r  fo r  th e S V pair s tha n th e D V 
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pairs .  I n othe r  words ,  althoug h th e S V pair s displaye d a 
lowe r  degre e o f  inferentia l  asymmetr y thja n th e D V pairs , 
thei r  degre e o f  asymmetr y i n rate d informaiivit y shoul d b e 
highe r  tha n tha t  o f  th e D V pairs ,  reflectin g th e addiiiona l 
potentia l  fo r  restructurin g an d highlighting .  I f  thi s resul t  i s 
obtained ,  i t  wil l  (w e suggest )  explai n th e high  directiona l 
asymmetr y o f  th e S V pair s obtaine d i n Experimen t  1 . 

Method 

Subjects. Thirty-two Northwestern University 
undergraduate s participate d i n partia l  fulfillmen t  o f  a  cours e 
requirement .  Non e o f  thes e ha d participate d i n Experiment s 1  o r 
2. 
Materials .  Th e stimul i  wer e pair s o f  storie s draw n from  1 2 o f 
th e 1 8 basi c stor y set s use d i n Experiment s 1  an d 2 .  Eac h pai r 
consiste d o f  a  standar d an d on e o f  tw o variant s (deletio n o r 
shuffled) .  Eac h stor y pai r  wa s presente d o n a  separat e page , 
wit h th e to p stor y alway s labele d "Stor y A "  an d th e botto m on e 
"Stor y B" . 
Design .  Pai r  typ e wa s counterbalance d withi n subjects ,  s o 
tha t  eac h subjec t  receive d a n equa l  numbe r  o f  deletio n an d 
shuffle d pairs .  Orde r  o f  standard-varian t  presentatio n withi n 
each pai r  wa s counterbalance d bot h withi n an d betwee n 
subjects .  Stor y pai r  assigrunen t  withi n eac h stor y se t  wa s als o 
counterbalanced ,  an d orde r  o f  stor y pai r  presentatio n wa s 
randomized . 
Procedure .  Subject s wer e instructe d tha t  fo r  eac h stor y pair , 
the y shoul d rat e th e degre e o f  informativit y o f  th e compariso n 
of  Stor y A  t o Stor y B  o n a  scal e o f  1  (ver y uninformative )  t o 7 
(ver y informative) . 

Results and Discussion 

An analysis of variance performed across items on the rated 
informativit y o f  th e comparison s foun d a  significan t  mai n 
effec t  fo r  Direction ,  such  tha t  forwar d comparison s (m=5.15 ) 
wer e rate d a s mor e informativ e tha n revers e comparison s 
(m=2.45 )  (F(l,ll)=185.54 ,  p<.001) .  Further ,  th e predicte d 
interactio n betwee n Directio n an d Varian t  Conditio n wa s 
als o obtained ,  suc h tha t  th e differenc e i n informativit y 
betwee n th e tw o direction s wa s significantl y greate r  fo r  th e 
SV pair s (]il=3.39 )  tha n fo r  th e D V pair s (nL=2.01 ) 

(F(l,ll)=7.90 .  p<.025) .  Thus ,  th e differentia l  perceive d 
informativit y o f  th e comparison s i s predicte d b y thei r  degre e 
of  coherenc e imbalance ,  eve n whe n candidat e inference s ar e 
not  possible .  I t  appear s tha t  th e functiona l  valu e o f  thi s 
coherenc e imbalanc e preferenc e result s fro m th e potentia l  fo r 
restructurin g an d highlighting ,  a s wel l  a s fro m th e potentia l 
fo r  generatin g ne w inferences . 

Summary 

Research on asymmetry in similarity, metaphor, and 
analog y ha s ofte n focuse d o n differen t  source s o f 
directionalit y fo r  eac h o f  thes e compariso n type s (e.g. , 
Ortony ,  1979 ;  Glucksber g &  Keysar ,  1990) .  I n contrast , 
wc hav e suggeste d tha t  a  majo r  sourc e o f  asymmetr y i n 
comparison s o f  al l  type s i s coherenc e imbalance .  Further , 
wc hav e argue d tha t  thi s approac h ha s th e advantag e o f 
providin g a  functiona l  perspectiv e t o directiona l  comparison : 
i t  posit s tha t  asymmetrie s reflec t  th e perceive d informativit y 
of  comparisons .  Unlik e feature-base d approaches ,  th e 

structure-mappin g accoun t  provide s a  clea r  mechanis m fo r 
inferenc e generation ,  a s wel l  a s fo r  conceptua l  restructurin g 
and structura l  highlighting . 

I n formulatin g th e coherenc e imbalanc e hypothesis ,  w e 
hav e operationa l  ize d coherenc e a s systematicity ,  o r  th e 
degre e t o whic h a  concep t  i s structure d b y a  syste m o f 
predicate s governe d b y higher-orde r  causa l  o r  explanator y 
relations .  Thi s notio n i s clearl y relate d t o text-processin g 
approache s t o coherence ,  especiall y thos e tha t  emphasiz e th e 
causa l  connectivit y o f  situatio n model s (e.g. ,  Kintsc h &  va n 
Dijk ,  1978 ;  Trabass o &  va n de n Broek ,  1985) .  However , 
thi s definitio n o f  coherenc e i s als o i n keepin g wit h recen t 
theorizin g o n th e structur e o f  everyda y concept s suc h a s 
hors e o r  h a m m e r  (e.g. ,  Keil ,  1989 ;  M u r p h y &  Medio , 
1985) ,  i n whic h coherenc e i s derive d bot h internall y (fro m 
causa l  o r  functiona l  correlation s betwee n attributes )  an d 
externall y (fro m th e positio n o f  th e concep t  i n causa l  o r 
explanator y network s existin g betwee n multipl e concepts) . 
Thus ,  althoug h ou r  experiment s involve d comparison s 
betwee n narrativ e structures ,  th e basi c finding s ar e clearl y 
applicabl e t o comparison s betwee n entitie s denote d b y singl e 
lexica l  units . 

For  example ,  w e bega n ou r  discussio n o f  asymmetr y wit h 
th e exampl e o f  a  compariso n betwee n Nort h Kore a an d Re d 
China ,  fo r  whic h a  clea r  directiona l  preferenc e exists . 
Accordin g t o th e presen t  account ,  th e reaso n tha t  th e 
compariso n o f  Nort h Kore a t o Re d Chin a i s preferre d ove r 
th e revers e i s tha t  th e representatio n o f  Chin a possesse s a 
greate r  degre e o f  systematicity :  ou r  knowledg e o f  th e 
countr y (e.g. ,  it s  history ,  culture ,  economy ,  an d relation s 
wit h othe r  countries )  i s mor e highl y structure d tha n tha t  o f 
Nort h Korea .  Thi s allow s fo r  th e compariso n t o b e 
informative ,  an d enable s u s t o m a k e candidat e inference s 
abou t  Nort h Kore a suc h a s h o w c o m m u n i s m interact s with 
traditiona l  culture ,  h o w studen t  dissiden t  ar e treated ,  an d s o 
on . 

T h e coherenc e imbalanc e hypothesi s als o suggest s a n 
explanatio n fo r  differen t  asymmetri c trend s acros s differen t 
compariso n types .  Fo r  example ,  metaphor s ten d t o displa y 
greate r  directiona l  asymmetr y tha n similarit y comparison s 
(Ortony ,  Vondruska ,  Foss ,  &  Jones ,  1985) .  O n th e presen t 
account ,  thi s woul d sugges t  tha t  metaphor s shoul d exhibi t 
greate r  coherenc e imbalanc e tha n litera l  comparisons .  Thi s 
suggestio n i s supporte d b y Conno r  an d Koga n (1980) ,  w h o 
not e tha t  metaphori c target s ten d t o b e ambiguous , 
possessin g unknow n o r  uncertai n properties .  Thus ,  th e 
informativit y potentia l  i s  greate r  fo r  metaphor s tha n litera l 
comparisons .  O f  course ,  thi s accoun t  i s i n m a y way s 
compatibl e wit h Glucksber g an d Keysars' s (1990 )  class -
inclusio n mode l  o f  metaphor ,  i n whic h th e concep t  tha t  i s 
bes t  abl e t o provid e a  predicatin g categor y i s th e preferre d 
metaphori c base .  However ,  th e scop e o f  thei r  mode l  i s 
limite d t o metaphori c statements ,  wherea s th e structura l 
alignmen t  accoun t  tha t  w e ar e advocatin g applie s generall y 
acros s compariso n types .  Further ,  unlik e th e structura l 
alignmen t  account ,  th e class-inclusio n mode l  provide s n o 
clea r  proces s fo r  inferenc e selectio n (Wolf f  &  Genmer ,  1992 , 
i n preparation) . 

I n thi s paper ,  w e hav e focuse d ou r  attentio n o n structura l 
determinant s o f  asymmetry ,  a s the y provid e th e mos t 
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obviou s mechanism s fo r  lendin g structur e t o compariso n 
targets .  O f  course ,  coherenc e imbalanc e i s contex t 
dependent ,  a s th e relationa l  structur e o f  a  concep t  place d i n 
alignmen t  depend s no t  onl y o n th e representatio n t o whic h i t 
i s  bein g compared ,  bu t  als o o n th e purpos e o f  th e 
comparison .  Further ,  w e woul d no t  wis h t o clai m tha t 
coherenc e imbalanc e i s th e onl y sourc e o f  asymmetr y i n 
comparisons .  Fo r  example ,  th e compariso n sno w i s lik e 
sal t  ma y b e preferre d ove r  sal t  i s lik e snow .  I n thi s case ,  th e 
asymmetr y seem s t o ste m fro m a  salienc e imbalanc e o f 
certai n share d feature s o f  th e targe t  an d bas e (e.g. ,  whitenes s 
an d granularity) ,  rathe r  tha n fro m mor e structura l 
considerations .  However ,  w e sugges t  tha t  suc h attribute -
base d comparison s ar e les s frequen t  i n norma l  discours e tha n 
th e richer  an d mor e informativ e comparison s (suc h a s tha t 
betwee n Nort h Kore a an d Re d China )  tha t  w e hav e bee n 
discussing .  Th e coherenc e imbalanc e hypothesi s take s a 
structura l  alignmen t  approac h t o th e proces s o f  comparison , 
Fro m whic h emerge s a n accoun t  o f  asymmetrie s tha t  i s 
inherentl y functional . 
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