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Abstrac t 

According to the comparison view, preexisting similarities 
betwee n th e constituen t  term s o f  a  metaphorica l  sentenc e 
ar e a n importan t  sourc e o f  informatio n fo r  generatin g a 
figurativ e meaning .  Th e interactio n approach ,  b y contrast , 
claim s tha t  similarit y i s no t  a n anteceden t  bu t  a  produc t  o f 
comprehension .  W e shal l  argue ,  however ,  tha t  eac h o f 
thes e approache s i s to o narro w t o provid e a  complet e an d 
exhaustiv e accoun t  o f  metapho r  comprehension .  Instead , 
bot h theorie s poin t  ou t  t o tw o differen t  bu t  complementar y 
cognitiv e processes .  W e presen t  thre e experiment s tha t 
suppor t  th e theoretica l  distinctio n betwee n ana/>'5/5-base d 
vs .  synthesis-bisc d processe s i n th e comprehensio n o f 
metaphor . 

Introduction 

W h at  informatio n d o peopl e us e t o generat e metaphorica l 
meanings ? I n recen t  years ,  severa l  psychologica l  model s 
hav e bee n propose d t o provid e a n answe r  t o thi s questio n 
(Ortony ,  1979 ,  Malgad y &  Johnson ,  1980 ;  Tourangea u & 
Sternberg ,  1982 ;  Centner ,  1988 ;  Glucksber g &  Keysar , 
1990) .  Despit e thi s theoretica l  abundance ,  onl y fe w empiri -
cal  studie s hav e bee n carrie d out .  Therefore ,  th e ver y questi -
on whic h o f  th e propose d comprehensio n model s i s correc t 
and whic h hav e t o b e abandone d i s stil l  a  matte r  o f  debate . 
Th e oldes t  an d hithert o mos t  influentia l  approac h t o th e 
comprehensio n o f  metapho r  i s provide d b y th e similarit y o r 
compariso n vie w (Ortony ,  1979 ,  Malgad y &  Johnson , 
1980) .  Accordin g t o thi s theory ,  metaphor s ar e implici t 
comparisons .  I n orde r  t o generat e a n interpretation ,  a  meta -
phorica l  sentenc e suc h a s 'th e F A M I L Y i s a  N E S T '  firs t  ha s 
t o b e translate d int o a n explici t  compariso n statement :  'th e 
F A M I L Y i s lik e a  NEST ' .  Then ,  a  feature-matchin g proces s 
i s applie d t o th e representation s o f  th e nou n concept s invol -
ved i n th e metaphor .  Th e feature s o f  th e vehicle-concep t 
N E ST ar e compare d t o th e feature s o f  th e renor-concep t 
F A M I L F V i n orde r  t o identif y c o m m o n features .  I n th e ex -
ampl e mentioned ,  possibl e candidate s fo r  th e interpretatio n 
m ay b e feature s suc h a s "security' ,  "warmth' ,  o r  'well -
being' .  Usually ,  onl y fe w suc h matchin g feature s ca n b e 
identifie d wherea s mos t  o f  th e feature s ar e exclusivel y par t 
eithe r  o f  th e vehicle -  o r  th e tenor-concep t  (Malgad y &  John -
son ,  1980) .  Compariso n model s o f  metapho r  comprehensio n 
mainl y diffe r  ove r  th e additiona l  constraint s the y requir e fo r 

th e matchin g feature s t o b e use d i n th e interpretation .  F ro m 
Centner' s systematicit y principle ,  e.g. ,  follow s tha t  th e 
matchin g feature s hav e t o b e relations ,  i.e. ,  higher-orde r 
predicate s rathe r  tha n objec t  attribute s (Centner ,  1988) .  I n 
Ortony' s salienc e imbalanc e mode l  (Ortony ,  1979 )  metapho -
rical  comparison s ar e distinguishe d fro m litera l  compario n 
statement s accordin g t o differentia l  featur e salience .  I n litera l 
comparisons ,  th e matchin g feature s o f  teno r  an d vehicl e ar e 
equall y salient .  B y contrast ,  i n metaphorica l  comparisons , 
th e matchin g feature s ar e highl y salien t  fo r  th e vehicl e bu t 
sho w onl y lo w salienc e fo r  th e tenor-concept .  Regardles s o f 
th e specifi c  constraint s place d o n matchin g feature s b y diffe -
ren t  compariso n models ,  th e sam e assumptio n i s underlyin g 
thes e accounts .  Ther e ar e semanti c similaritie s antecedentl y 
existin g betwee n th e represention s o f  th e tenor -  an d vehicle -
concep t  o n whic h th e interpretatio n i s  base d (Indurkhya , 
1992) . 

Th e positio n tha t  th e interpretatio n o f  metaphor s i s base d 
on preexistin g similaritie s ha s bee n bee n questione d b y th e 
so-calle d interactio n approac h (Black ,  1979 ;  Tourangea u & 
Sternberg ,  1982 ;  Indurkhya ,  1992) .  A s Tourangea u & 
Sternber g (1982 )  argue ,  ofte n a  featur e apparentl y share d b y 
teno r  an d vehicl e ca n b e share d onl y metaphorically .  Consi -
der  th e metapho r  ' M A N i s a  W O L F '  I n th e contex t  o f  th e 
vehicle-concep t  W O L F ,  a  featur e suc h a s "predator '  refer s t o 
h o w wolfe s behav e towar d othe r  animals .  However ,  whe n 
thi s featur e i s applie d t o th e teno r  i t  assume s a  slightl y 
differen t  meaning .  Here ,  'predator '  m a y b e referre d t o men' s 
beahvio r  towar d othe r  men .  Hence ,  i n orde r  t o generat e a n 
interpretation ,  th e featur e ha s t o b e reinstantiate d i n th e 
semanti c domai n o f  th e tenor .  A s a  resul t  o f  suc h a  reinstan -
tiation  process ,  th e meanin g o f  th e featur e i s transformed . 
O ne migh t  infer ,  e.g. ,  tha t  m e n ar e 'insidious '  an d 
'competitive '  i n thei r  dealing s wit h othe r  men .  Suc h featu -
res ,  however ,  ar e unlikel y t o b e considere d a s par t  o f  th e 
conventiona l  representation s o f  M A N an d W O L F.  Therefore , 
th e interactio n accoun t  predict s tha t  metaphor s ar e no t  inter -
prete d o n th e ground s o f  share d features .  Rathe r  tha n this , 
metaphorica l  meaning s ar e constructe d b y mean s o f  emer -
gen t  feature s ,  i.e. ,  feature s whic h emerg e whe n th e represen -
tation s o f  teno r  an d vehicl e a s wel l  a s thei r  correspondin g 
domain s ar e brough t  int o interactio n durin g comprehension . 
T o pu t  i t  i n Black' s words :  "I t  woul d b e mor e illumina -
ting...to  sa y tha t  metapho r  create s th e similarit y tha n t o sa y 
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tha t  i t  formulate s som e similarit y antecendentl y existing " 
(Black ,  1979 ,  p .  37) . 

Thoug h th e compariso n an d interactio n approac h hav e sti -
mulate d interestin g theoretica l  speculations ,  fe w empirica l 
studie s hav e bee n carrie d ou t  t o exmanin e bot h approaches . 
Compariso n theorist s typicall y presen t  correlationa l  dat a a s a 
suppor t  o f  thei r  position .  Fo r  example ,  Johnso n &  Malgad y 
(1979 )  ha d subject s rat e th e semanti c similarit y o f  tenor -
vehicl e pair s take n fro m a  sampl e o f  poeti c metaphors . 
Independen t  rating s o f  aptnes s wer e collecte d fo r  th e sam e 
metaphors .  Johnso n &  Malgad y foun d hig h positiv e correla -
tion s betwee n th e similarit y rating s an d metapho r  aptness , 
irrespectiv e o f  whethe r  th e tenor -  an d vehicle-concept s ha d 
been rate d i n th e contex t  o f  th e metapho r  sentence s o r  i n 
isolation .  A s suppor t  fo r  th e interactio n approach ,  ver y ofte n 
a lexica l  decisio n experimen t  b y C a m a c &  Glucksber g 
(1984 )  i s cite d i n th e literature .  I n thi s experiment ,  n o se -
manti c primin g wa s foun d fo r  wor d pair s mad e u p b y th e 
teno r  an d th e vehicl e o f  ap t  an d comprehensibl e metaphors . 
Fro m thi s negativ e result ,  C a m a c &  Glucksber g conclude d 
tha t  th e teno r  an d th e vehicl e nee d no t  b e semanticall y  simi -
lar .  Consequently ,  i f  n o suc h similaritie s exist ,  the n the y 
canno t  b e use d eithe r  fo r  th e interpretatio n process .  Hence , 
th e compariso n theor y mus t  b e wrong .  Rathe r  tha n bein g a 
prerequisit e fo r  comprehension ,  similarit y migh t  b e it s 
product .  Ther e ar e certainl y mor e empirica l  dat a tha n th e 
studie s jus t  repjorted .  However ,  take n al l  availabl e evidenc e 
together ,  i t  i s  impossibl e t o decid e whic h o f  th e tw o theore -
tica l  approache s shoul d b e accepte d an d whic h rejected . 

A close r  examinatio n o f  thes e approache s reveal s tha t  bot h 
th e compariso n an d interactio n vie w canno t  adequatel y mee t 
th e complexit y o f  th e topic .  Eve n o n a  descriptiv e level , 
the y fai l  t o provid e a  systemati c an d complet e accoun t  o f  th e 
differen t  semanti c effect s tha t  occu r  whe n interpretin g meta -
phors .  Whil e th e compariso n vie w i s limite d t o th e investi -
gatio n o f  feature s share d b y teno r  an d vehicle ,  th e interactio n 
vie w focusse s o n th e explanatio n o f  emergen t  features . 
However ,  asTourangea u &  Rip s (1991 )  hav e recentl y argu -
ed,  i t  i s  reasonabl e t o assum e tha t  ther e ar e mor e semanti c 
effect s i n metapho r  interpretatio n tha n onl y share d an d emer -
gent  features .  Accordin g t o Figur e 1  ther e ar e a t  leas t  fou r 
type s o f  effect s t o b e distinguished .  I n ou r  schema ,  a  particu -
la r  semanti c effec t  i s  operationall y define d b y th e categor y o f 
semanti c featur e (segment s 1-4 ,  cf .  Figur e 1 )  tha t  contribu -
te s t o th e groun d o f  interpretatio n (Tourangea u &  Rips , 
1991) .  Fo r  th e following ,  'ground '  refer s t o th e feature s tha t 
ar e centra l  t o th e interpretation .  Conside r  th e exampl e 
' H E R C U L ES i s a  LION' .  Th e interpretatio n o f  thi s meta -

Groun d 

Teno r  \  •̂ ^ ^  - ^  Vehicl e 

Figure 1: Semantic effects in metaphor interpretation 

pho r  m a y i n par t  b e base d o n feature s share d b y th e teno r  an d 
th e vehicl e {convergen t  features ,  1 ,  e.g. ,  livin g organism) . 
I n addition ,  th e groun d m a y incorporat e feature s tha t  belon g 
t o th e vehicl e bu t  no t  t o th e teno r  (transferre d features ,  2 , 
e.g. ,  brave) .  A n d als o featiu-e s o f  th e teno r  m a y b e use d onc e 
mor e t o characteriz e th e teno r  withi n th e metaphorica l  sen -
tenc e (redundantfeatures ,  3 ,  e.g. ,  divine) .  Finally ,  th e gro -
und o f  interpretatio n m a y consis t  o f  feature s tha t  ar e neithe r 
characteristi c o f  th e teno r  no r  o f  th e vehicl e bu t  surfac e onl y 
i n th e interpretatio n (.emergen t  features ,  4 ,  e.g. ,  mythica l 
figure) .  Th e classificatio n schem a o f  Figur e I  show s tha t 
metaphorica l  meaning s ca n adequatel y b e describe d a s pat -
tern s t o whic h al l  fou r  type s o f  semanti c effect s contribute . 
Fro m thi s perspective ,  th e controvers y betwee n th e compari -
so n an d interactio n approac h appear s a s somewha t  mislea -
ding .  W e shoul d no t  ask ,  i s  comprehensio n eithe r  base d o n a 
featur e matchin g proces s o r  rathe r  o n a  constructio n o f 
emergen t  features .  Bu t  th e crucia l  questio n i s unde r  whic h 
condition s d o peopl e primaril y resor t  t o a  featur e matchin g 
proces s t o identif y convergent s an d unde r  whic h condition s 
do the y preferabl y construc t  emergents .  T o giv e a n answe r  t o 
thi s question ,  w e hav e se t  u p thre e studies . 

I n Stud y I ,  w e wil l  demonstrat e tha t  th e ground s o f  meta -
phor s ca n adequatel y b e conceive d o f  a s pattern s mad e u p o f 
differen t  semanti c effects .  W e wil l  describ e an d analyz e thes e 
pattern s o f  effect s an d thereb y elaborat e o n Tourangea u & 
Rips '  result s (1991) .  Anothe r  objec t  o f  thi s stud y wa s t o 
distinguis h betwee n tw o group s o f  metaphor s accordin g t o 
th e degre e o f  semanti c similarit y betwee n teno r  an d vehicle . 
Thi s distinctio n betwee n hig h similarit y an d lo w similarit y 
metaphor s wil l  the n b e use d t o predic t  difference s i n reactio n 
time s i n a  lexica l  decisio n experimen t  (se e Stud y 3) .  I n 
Stud y 2  w e collecte d independen t  rating s o f  comprehensibili -
ty ,  propositiona l  aptnes s an d metaphoricit y fo r  th e metapho r 
sampl e use d i n Stud y L  Thi s stud y wa s se t  u p t o exten d an d 
evaluat e th e result s o f  th e first  study .  I n Stud y 3  w e teste d 
th e predictio n tha t  faste r  lexica l  decision s woul d resul t  fo r 
tenor-vehicl e pair s take n fro m hig h similarit y metaphor s 
tha n fo r  tenor-vehicl e pair s fro m lo w similarit y metaphors . 
The ai m o f  thi s experimen t  wa s t o provid e evidenc e agains t 
Camac &  Glucksberg' s conclusions .  A t  th e sam e time ,  i f 
our  distinctio n betwee n hig h an d lo w similarit y metaphor s 
was confirme d b y suc h a n independen t  test ,  thi s woul d en -
abl e u s t o she d ne w ligh t  o n th e controvers y betwee n th e 
compariso n an d interactio n approach . 

Study 1: Feature Analysis of 
M e t a p h o r  I n t e r p r e t a t i o n s a n d C o n c e p t 

D e s c r i p t i o n s 

I n thi s study ,  w e examine d interpretation s o f  metaphor s an d 
compare d the m t o independen t  description s o f  th e tenor -  an d 
vehicle-concept s involved .  Also ,  th e concep t  o f  semanti c 
similarit y betwee n th e teno r  an d th e vehicl e wil l  b e introdu -
ced t o empiricall y distinguis h betwee n high -  an d low -
similarit y metaphors . 

Subjects ,  Material s a n d Procedure .  1 9 lOth-grad e 
highschoo l  pupil s (mea n ag e =  16 )  participate d i n thi s study . 
Al l  wer e nativ e speaker s o f  German .  Th e stud y use d 1 8 
nomina l  metaphor s o f  th e for m 'th e T E N O R i s a  V E -
HICLE' .  Th e stimul i  wer e selecte d fro m a n ite m poo l  o f 
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20 0 nomina l  metaphors .  I n a  preliminar y study ,  additiona l 
fiv e subject s ha d bee n aske d t o produc e nomina l  metaphor s 
accordin g t o th e instruction s o f  a  metapho r  inventio n inven -
tory ,  specificall y designe d fo r  thi s purpose .  Th e 1 8 meta -
phor s selecte d fo r  experimenta l  investigatio n wer e perfectl y 
interpretabl e eve n i f  n o discours e contex t  wa s provide d t o ai d 
interpretation .  Thi s wa s establishe d b y collectin g rating s o f 
comprehensibilit y  an d propositiona l  adequac y i n anothe r 
preliminar y study .  Beside s thes e 1 8 nomina l  metaphors ,  als o 
thei r  tenor s an d vehicle s serve d a s stimuli .  Subject s wer e 
aske d t o writ e extende d interpretation s o f  th e selecte d 1 8 
metaphors .  The y wer e als o requeste d t o produc e description s 
of  bot h th e teno r  an d th e vehicl e concep t  o f  eac h metaphor . 
Eac h ide a ha d t o b e expresse d i n a  simpl e sentenc e o r  phrase . 
Metaphor s an d concept s wer e presente d i n separat e block s i n 
a bookle t  s o tha t  th e metaphor s di d no t  accompan y th e te -
nor s o r  vehicle s i n th e concep t  descriptio n task .  Withi n th e 
bloc k o f  metaphor s an d th e bloc k o f  concepts ,  th e orde r  o f 
item s wa s randomize d fo r  eac h subject . 

Results .  Metapho r  interpretation s an d concep t  description s 
wer e subjecte d t o a  conten t  analysi s t o determin e th e propor -
tion s o f  differen t  categorie s o f  semanti c feature s i n th e inter -
pretation .  T o thi s purpose ,  w e compare d th e concep t  descrip -
tion s wit h th e interpretations ,  classifyin g eac h featur e i n th e 
interpretatio n o n whethe r  i t  characterize d th e teno r  o f  th e 
metapho r  {redundan t  feature) ,  th e vehicl e {transferre d feature) , 
bot h (convergen t  feature) ,  o r  neithe r  {emergen t  feature) .  W e 
als o calculate d a n estimat e o f  th e semanti c similarit y o f  th e 
teno r  an d th e vehicl e fo r  eac h metapho r  (se e below) .  Figur e 
2 present s th e proportion s o f  th e fou r  categorie s o f  semanti c 
feature s i n th e interpretation s o f  th e 1 8 metaphors .  Th e 

Type s Token s 

26.9%, 
21,9 % 

10,6 % 

40. 5 

24,7 % 

emergen t  K H convergen t 

23.2%'^HggSgSS9 ^  30,0 % 

transferred ^| redundant 

Figur e 2 :  Proportion s o f  categorie s o f  semanti c feature s i n 
th e interpretation s 

results are presented in two different ways, with each feature 
counte d onc e regardles s o f  th e numbe r  o f  subject s w h o liste d 
i t  a s par t  o f  thei r  interpretatio n (types )  an d wit h eac h featur e 
counte d a s m a n y time s a s i t  wa s mentione d b y differen t 
subject s (tokens) .  A  ]-dimensiona l  X -̂tes t  reveale d highl y 
significan t  difference s acros s categorie s i n type s [X^(3 )  = 
81.26 ,  p  <  .001 ]  an d als o whe n token s wer e analyze d [X (̂3 ) 
= 16.47 ,  p  <  .001] .  O n types-level ,  convergen t  feature s ar e 
th e smalles t  proportio n compare d t o othe r  categorie s [X^ (  1  ) 
= 40.363 ,  p  <  .001] .  Emergen t  features ,  however ,  represen -
te d th e larges t  proportio n [X^(l )  =  31.015 ,  p  <  .0001] .  W h e n 
token s wer e analyzed ,  thi s pictur e wa s converted .  Then , 
convergen t  feature s hel d th e larges t  shar e [X^(l )  =  9.359 ,  p  < 
.002] ,  whil e th e othe r  kind s o f  semanti c categorie s showe d 

proportion s o f  comparabl e size .  Apparently ,  th e relativel y 
smal l  percentag e o f  convergen t  feature s (10.6% )  i s conside -
re d relevan t  b y m a n y subject s ( 3 0 % ) ,  while ,  o n th e othe r 
hand ,  emergen t  feature s obviousl y lac k suc h a  goo d stabilit y 
(40.5 % type s vs .  2 3 . 4 % tokens) .  O n average ,  a  convergen t 
featur e wa s elicite d wit h a  frequenc y o f  7.2 .  Conversely , 
occurrenc e o f  a  singl e emergen t  featur e wa s 1. 5 o n average . 

Th e semanti c similarit y o f  th e teno r  an d th e vehicl e o f  a 
give n metapho r  wa s determine d b y computin g a  coefficien t 
tha t  basicall y expresse s th e percentag e o f  feature s c o m m o n 
t o bot h concept s (cf .  Jenkin s &  Cofer ,  1957) .  Tha t  is ,  w e 
determine d th e exten t  t o whic h th e representation s o f  a  give n 
tenor -  an d vehicle-concep t  ar e semanticall y simila r  indepen -
den t  o/thei r  co-occurrenc e i n th e metaphor .  Here ,  i t  wa s ou r 
intentio n t o explor e whethe r  suc h bottom-u p similarit y 
woul d influenc e subjects '  choice s a m o n g featur e categorie s 
when generatin g metapho r  interpretations .  T o examin e thi s 
possibility ,  w e correlate d tenor-vehicl e similarit y wit h th e 
proportion s o f  featur e categorie s i n th e interpretations .  Ther e 
was a  substantia l  positiv e correlatio n betwee n th e proportio n 
of  convergen t  feature s i n th e interpretatio n an d tenor-vehicl e 
similarit y [types :  r  =  .62 ,  p  <  .002 ;  tokens :  r  =  .69 ,  p  < 
.001] .  A t  th e sam e time ,  th e proportio n o f  emergen t  feature s 
and tenor-vehicl e similarit y prove d t o b e inversel y relate d 
[types :  r  =  -.58 ,  p  <  .005 ;  tokens :  r  =  -.46 ,  p  <  .024] . 
Furthermore ,  ther e wa s als o a  substantia l  correlatio n betwe -
en tenor-vehicl e similarit y an d th e proportio n o f  transferre d 
features ,  whe n analysi s concentrate d o n token s [ r  =  -.45 ,  p  < 
.025] ,  bu t  no t  whe n type s wer e concerne d [ r  =  -.23 ,  p  < 
.176] . 

D i scuss ion .  I n som e respects ,  ou r  result s ar e simila r  t o 
thos e obtaine d b y Tourangea u &  Rip s (1991 ,  Ex .  1) .  Thi s 
hold s i n particula r  fo r  th e proportion s o f  emergen t  an d con -
vergen t  feature s a s wel l  a s fo r  th e change s fro m type s t o 
tokens .  However ,  Tourangea u &  Rip s di d no t  discus s thes e 
change s i n proportion s an d the y di d no t  analyz e interindivi -
dua l  agreemen t  o n featur e categorie s either .  Th e fac t  tha t  fe w 
type s o f  convergen t  feature s ar e considere d relevan t  b y a 
larg e numbe r  o f  subjetc s i s perfectl y i n lin e wit h theoretica l 
assumption s abou t  th e rol e o f  tenor-vehicl e similarit y i n 
metapho r  interpretatio n (Johnso n &  Malgady ,  1979) .  Usual -
ly ,  outsid e th e metaphorica l  context ,  th e teno r  an d th e ve -
hicl e ar e simila r  t o eac h othe r  onl y i n fe w respects .  Bu t 
thes e partia l  similaritie s increas e i n salienc e whe n bot h 
term s ar e perceive d togethe r  i n th e metaphor .  Therefore ,  i t  i s 
plausibl e tha t  subject s applie d onl y a  fe w type s o f  conver -
gen t  feature s i n thei r  interpretations .  However ,  becaus e o f 
th e increase d salienc e o f  thes e features ,  the y resorte d t o the m 
mor e ofte n tha n t o othe r  featur e categories .  I n conu-as t  t o th e 
hig h stabilit y  o f  convergen t  features ,  agreemen t  amon g 
subject s o n emergen t  feature s wa s ver y lo w althoug h sub -
ject s produce d a  larg e numbe r  o f  differen t  type s o f  emer -
gents .  Thi s resul t  ca n b e explaine d i f  w e assum e tha t  i n 
orde r  t o generat e a n emergen t  featur e a  comprehende r  ha s t o 
resor t  t o knowledg e externa l  t o th e lexica l  meaning s o f  teno r 
and vehicl e (Murphy ,  1988) .  Sinc e thi s knowledg e presuma -
bl y varie s m u c h betwee n individuals ,  th e probabilit y  tha t 
differen t  subject s infe r  th e sam e emergen t  featur e shoul d 
indee d b e low .  Anothe r  importan t  conclusio n refer s t o th e 
positiv e cortelatio n o f  tenor-vehicl e similarit y wit h th e 
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number  o f  convergen t  feature s an d it s negativ e correlatio n 
wit h th e numbe r  o f  emergen t  features .  Th e mor e semanti c 
similaritie s exis t  betwee n th e teno r  an d th e vehicle ,  indepen -
dent  o f  an y metaphorica l  context ,  th e mor e thes e similaritie s 
ar e exploite d fo r  generatin g a n interpretation .  O n th e othe r 
hand ,  th e les s a  teno r  an d a  vehicl e ar e similar ,  th e mor e i t  i s 
likel y tha t  th e interpretatio n i s base d o n emergen t  features . 
Thoug h ou r  result s remai n somewha t  ambiguou s concernin g 
th e transferre d features ,  w e ma y nonetheles s speculat e tha t 
feature s from  th e vehicl e ar e likel y t o b e tranferre d ont o th e 
teno r  whe n th e similarit y betwee n thes e concept s i s low . 

Study 2: Assessment of Metaphors 

Stud y 2  wa s se t  u p t o obtai n assessment s o f  metaphor s o n 
severa l  dimensions .  Additiona l  dat a wer e require d t o answe r 
question s stil l  ope n whe n analyzin g th e result s o f  Stud y 1 . 
Mor e specifically ,  th e finding  require s furthe r  analysi s tha t 
th e majorit y o f  subject s produce s divergen t  emergen t  feature s 
but  a t  th e sam e tim e show s goo d agreemen t  o n convergen t 
features .  Doe s th e hypothesi s hol d tha t  emergen t  feature s 
surfac e onl y whe n makin g sens e ou t  o f  difficul t  metaphors ? 
I s th e goo d agreemen t  o n convergen t  feature s merel y a  con -
sequenc e o f  thei r  increase d salienc e durin g metapho r  compre -
hension ? 

Subjects ,  Material s an d Procedure .  2 9 undergraduat e 
student s i n psycholog y participate d i n Stud y 2 .  Al l  o f  the m 
wer e nativ e Germa n speakers .  Th e metaphor s o f  Stud y 1 
wer e rate d o n severa l  dimensions :  E.g. ,  comprehensibilit y 
was describe d a s eas e o f  interpretation ,  prepositiona l  ade -
quac y denote d th e aptnes s o f  th e propositio n a  metapho r 
communicate s an d metaphoricit y referre d t o th e perceptio n o f 
incongruenc e betwee n th e teno r  an d th e vehicle .  Subject s 
wer e aske d t o asses s eac h metapho r  wit h respec t  t o thes e 
criteri a o n a  unidimensiona l  7-poin t  scale . 

Result s an d Discuss ion .  Th e rating s fro m eac h o f  th e 
scale s wer e average d acros s subjects .  The n rank-orde r  correla -
tion s wer e calculate d betwee n th e result s from  th e ratin g 
stud y an d th e frequencies  o f  differen t  featur e categorie s tha t 
occurre d i n th e interpretation s o f  metaphors .  Th e proposi -
tiona l  adequac y o f  a  metapho r  wa s negativel y relate d t o th e 
number  o f  emergen t  feature s i n th e interpretation .  Thi s 
correlatio n wa s o n th e leve l  o f  type s [ r  -  -.53 ,  p  <  .01 ] 
more clearl y expresse d tha n o n th e leve l  o f  token s [r = -.38 , 
p <  .052] .  However ,  th e correlatio n betwee n comprehensibi -
lit y  an d th e numbe r  o f  emergen t  feature s remaine d belo w th e 
leve l  o f  significanc e [types :  r  =  -  .08 ,  p  >  .1 ;  tokens :  r  =  -
.30 ,  p  <  .106] .  Obviously ,  a  metapho r  tha t  mad e a  poin t 
subject s foun d difficul t  t o accep t  provoke d mor e emergen t 
feature s tha n propositionall y adequat e metaphors .  Thi s rela -
tio n wa s independen t  o f  th e metaphor' s comprehensibility . 
W h en takin g a  loo k a t  th e convergen t  features ,  a n inverte d 
pictur e emerged .  Th e numbe r  o f  thos e feature s correlate d 
positivel y wit h propositiona l  adequac y [types :  r  =  .44 ,  p  < 
.031 ;  tokens :  r = .39 ,  p  <  .048] .  Again ,  th e correlatio n wit h 
comprehensibilit y  remaine d belo w th e leve l  o f  significanc e 
[types :  r = .37 ,  p  <  .06 ;  tokens :  r = .30 ,  p  <  .103] .  Thes e 
result s ar e complemente d b y th e ftirther findings  o f  a  positi -
ve correlatio n o f  tenor-vehicl e similarit y wit h propositiona l 
adequac y [r = .5\,p < .013 ]  an d a  negativ e correlatio n wit h 

metaphoricit y [ r=-.46,p < .023] .  Ou r  findings  partl y diffe r 
fro m Tourangea u &  Rips '  result s (1991 ,  Ex .  1) .  Thes e 
author s als o foun d a  reliabl e positiv e correlatio n betwee n th e 
proportio n o f  convergen t  feature s an d metapho r  aptness ,  i.e. , 
propositiona l  adequacy .  Bu t  i n contras t  t o ou r  results ,  th e 
proportio n o f  emergen t  feature s wa s positivel y relate d t o 
aptnes s rating s thoug h i t  wa s admitte d tha t  thi s correlatio n 
remaine d belo w statistica l  significance .  Together ,  th e result s 
of  bot h studie s suppor t  th e clai m tha t  feature s share d b y th e 
teno r  an d th e vehicl e ar e particularl y relevan t  fo r  developin g 
an interpretation .  Especiall y suc h metaphor s wit h a  larg e 
percentag e o f  convergen t  feature s receive d hig h rating s fo r 
propositiona l  adequacy .  Obviously ,  i t  i t  no t  onl y thei r  in -
crease d salienc e whic h raise s th e probabilit y  o f  convergen t 
feature s t o b e use d i n th e interpretation .  Rather ,  convergent s 
see m t o contribut e t o th e plausibilit y  o f  th e propositio n a 
metapho r  communicates .  O n th e othe r  hand ,  ou r  dat a sho w 
tha t  i f  th e commonalitie s betwee n teno r  an d vehicl e decreas e 
th e score s fo r  propositiona l  adequac y als o decrease .  Th e 
interpretatio n i s the n base d o n emergen t  features .  However , 
ther e i s n o indicatio n tha t  suc h metaphor s ar e particularl y 
difficul t  t o understand .  On e migh t  speculat e tha t  th e con -
structio n o f  ne w relafion s betwee n th e domain s o f  teno r  an d 
vehicl e i s encourage d whe n processin g metaphor s whic h 
sho w lo w value s fo r  tenor-vehicl e similarit y an d propositio -
nal  adequac y bu t  a t  th e sam e tim e ar e markedl y perceive d a s 
metaphorical . 

Study 3: Semantic Priming of 
Tenor -Ve l i i c l e P a i r s i n a  D o u b l e L e x i c a l 

D e c i s i o n T a s k 

The objec t  o f  thi s experimen t  wa s t o provid e evidenc e 
agains t  C a m a c &  Glucksberg' s conclusion s (1984) .  I n thei r 
lexica l  decisio n task ,  wor d pair s tha t  forme d th e teno r  an d 
th e vehicl e o f  goo d metaphor s wer e no t  decide d faste r  tha n 
randoml y combine d pair s o f  words .  Cama c &  Glucksber g 
conlude d tha t  ther e ar e n o semanti c similaritie s betwee n 
teno r  an d vehicl e tha t  coul d b e use d t o ai d th e interpretation . 
I f  w e succeede d i n demonstratin g semanti c primin g fo r  a t 
leas t  on e particula r  se t  o f  metaphor s thi s woul d seriousl y 
questio n Cama c &  Glucksberg' s claim .  A t  th e sam e time , 
suc h a  resul t  woul d limi t  th e explanator y scop e o f  th e inter -
actio n approach .  Base d o n ou r  groupin g i n Stud y 1 ,  w e 
predicte d tha t  subject s woul d mak e faste r  lexica l  decision s 
abou t  tenor-vehicl e pair s wit h hig h semanti c similarit y tha n 
abou t  tenor-vehicl e pair s wit h a  lo w degre e o f  similarity . 
And w e furthe r  expecte d tha t  tenor-vehicl e pair s woul d gene -
rall y b e responde d t o mor e quickl y tha n wor d pair s forme d 
by rando m combination .  Suc h difference s i n reactio n time s 
shoul d resul t  fro m semanti c primin g whic h i s a  functio n o f 
th e similarit y o f  prim e an d target . 

Subject s an d Materials .  2 7 undergraduat e student s 
serve d a s subject s i n th e experiment .  Al l  o f  the m wer e nati -
ve Germa n speakers .  Subject s performe d a  lexica l  decisio n 
tas k i n whic h the y wer e t o judg e tw o string s o f  letter s si -
multaneousl y presente d o n a  screen .  Subject s responde d 
"yes "  t o thre e type s o f  word-wor d pair s (a-c )  an d "no "  t o 
thre e type s o f  nonwor d pair s (d-f) .  Th e 54-ite m tes t  lis t 
containe d (a )  9  tenor-vehicl e pair s wit h hig h semanti c simi -
laritie s (HS-pairs) ,  (b )  9  tenor-vehicl e pair s wit h lo w seman -
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ti c  similaritie s (LS-pairs) ,  (c )  9  semanticall y unrelate d pair s 
(UR-pairs) ,  (d )  9  nonword-nonwor d pairs ,  (e )  9  word -
nonwor d pairs ,  an d ( 0 9  nonword-wor d pairs .  Th e las t  thre e 
type s o f  pair s (d-f )  wer e include d t o preven t  subject s from 
usin g a  strateg y o f  lookin g a t  eithe r  th e lef t  o r  th e righ t 
m e m b er  o f  a  pai r  t o m a k e quic k nonwor d decisions .  Fo r 
thes e pai r  type s merel y serve d a s fillers ,  the y wer e no t  i n th e 
data-analysis . 

Design ,  A p p a r a t u s a n d Procedure .  Ever y subjec t  sa w 
ever y stimulu s pai r  o f  eac h pai r  type ,  bu t  n o subjec t  woul d 
see an y strin g o f  letter s mor e tha n once .  Consequently ,  al l 
treatment s wer e withi n subjects .  Type s o f  stimulu s pair s 
was treate d a s th e independen t  measure ,  an d respons e tim e 
was use d a s th e dependen t  measure .  Hence ,  w e obtaine d a 
one-factoria l  desig n wit h type s o f  stimulu s pair s a s a  three -
leve l  fixe d factor .  Subject s wer e ru n individuall y durin g on e 
sessio n involvin g a  serie s o f  discret e reactio n tim e trials . 
Subject s wer e tol d tha t  the y woul d se e pair s o f  lette r  strings , 
presente d on e abov e th e othe r  i n th e centr e o f  a  compute r 
screen ,  an d tha t  hal f  th e pair s woul d bot h b e words ,  whil e 
th e othe r  hal f  woul d contai n a t  leas t  on e non-word .  Th e tas k 
was t o decid e a s quickl y an d accuratel y a s possible ,  whethe r 
or  no t  bot h string s wer e words .  I f  bot h string s wer e words , 
subject s presse d th e 1-ke y o n th e righ t  sid e o f  th e compute r 
keyboar d t o indicat e "yes "  an d otherwis e th e 2-ke y t o indica -
t e "no" . 

Result s a n d D i scuss i on .  I n thi s experiment ,  w e ar e 
onl y intereste d i n th e effec t  o n lexica l  decisio n tim e whic h 
ca n b e attribute d t o th e degre e o f  semanti c similarit y betwe -
en th e word s t o b e decided .  However ,  w e suspecte d tha t  th e 
tenor-vehicl e pair s fro m th e previou s studie s whic h w e use d 
as experimenta l  stimul i  woul d systematicall y diffe r  wit h 
regar d t o psycholinguisti c variable s suc h a s wor d length , 
frequency  o f  occurrence ,  concretenes s etc .  T o contro l  fo r 
suc h possibl e influence s o n lexica l  decisio n time ,  w e col -
lecte d additiona l  lexica l  decisio n latencie s fo r  ever y singl e 
wor d occurrin g i n th e presen t  experiment .  I n th e data -
analysis ,  thes e singl e wor d decisio n latencie s wer e treate d a s 
acovariat e o f  th e dependen t  variable ,  i.e. ,  respons e tim e fo r 
th e wor d pairs .  A  one-factoria l  A N C O VA base d o n ite m 
means wa s conducte d fo r  thi s dependen t  measur e wit h ite m 
means o f  singl e wor d decisio n latencie s a s a  covariate .  Th e 
ite m analysi s (F2 )  revealed a  significan t  mai n effec t  fo r 
type s o f  stimulu s pair s [F(2 ,  23 )  =  7 ,  75 ,  p  <  .003] .  Ortho -
gona l  a-prior i  contrast s wer e calculate d fo r  th e differenc e 
betwee n H S -  an d LS-pair s an d als o fo r  th e differenc e betwee n 
th e whol e se t  o f  tenor-vehicl e pair s an d UR-pairs .  I n A N -
C O VA models ,  suc h contras t  test s ar e usuall y conducte d fo r 
adjuste d means ,  suc h tha t  possibl e difference s i n th e effec t  o f 
th e covariat e fo r  differen t  level s o f  th e facto r  ar e accounte d 
for .  Th e predictio n tha t  H S -  an d LS-pair s togethe r  shoul d b e 
faste r  tha n UR-pair s coul d b e confirme d [f(l ,  23 )  =  13 ,  04 , 
p <  .002] .  However ,  th e differenc e betwee n H S -  an d LS -
pair s jus t  faile d t o reac h statistica l  significanc e [F(l ,  23 )  = 
3.13 ,  p  <  .09] .  Rathe r  tha n applyin g als o a  factoria l  design , 
analysi s o f  subject s (Fl )  wa s carrie d ou t  b y usin g a  multipl e 
regressio n approac h (Lorc h &  Myers ,  1990) .  Mo r e specifi -
cally ,  seperat e multipl e regression s wer e conducte d fo r  eac h 
of  th e 2 7 subjects .  Th e tw o theoreticall y interestin g con -
trast s constitute d tw o dummy-variable s treate d a s nominall y 

Table :  Result s o f  th e lexica l  decisio n tas k (F2 ) 
(Reactio n tim e i n msec ) 

Pairtyp e 

HS 

LS 

M e an (aĉ . ) 

753.50 5 

795.20 7 

Std .  Dev .  (acj. ) 

51.07 4 

49.36 9 

UR 851.92 9 51.54 4 

scale d predictors .  Furthermore ,  ite m mean s o f  th e singl e 
wor d decisio n latencie s wer e a  continuou s predictor .  Th e 
resultin g regressio n coefficient s fo r  eac h predicto r  wer e aver -
age d acros s subject s an d teste d fo r  significance .  I n thi s sub -
jec t  analysis ,  bot h o f  ou r  prediction s wer e confirmed .  Again , 
th e differenc e betwee n th e whol e se t  o f  tenor-vehicl e pair s 
and UR-pair s prove d t o b e reliabl e [/(I ,  26 )  -  2.53 ,  p  < 
.018] .  Bu t  als o th e predictio n tha t  HS-pair s shoul d b e deci -
ded faste r  tha n LS-pair s wa s statisticall y significan t  [r (  1 ,  26 ) 
= -2.13 ,  p  <  .042) .  Take n together ,  thes e result s sho w tha t 
subject s reliabl y responde d faste r  t o wor d pair s derive d fro m 
metaphor s tha n t o rando m pair s o f  word s (80, 3 m s ) .  A t  th e 
same time ,  subjects '  lexica l  decision s wer e faste r  t o seman -
ticall y simila r  tenor-vehicl e pair s compare d t o mor e seman -
ticall y dissimila r  tenor-vehicl e pair s (42, 5 m s ) .  Certainly , 
ther e remai n som e caveat s regardin g th e generalit y o f  th e 
latte r  conclusio n wit h respec t  t o stimulu s materia l  othe r 
tha n th e presen t  one .  Nevertheless ,  ou r  result s ar e straight -
forwar d wit h regar d t o ou r  mai n contention .  C a m a c & 
Glucksberg' s clai m (1984 )  tha t  ther e ar e n o relevan t  simila -
ritie s betwee n th e tenor-an d vehicle-concept s o f  ap t  meta -
phor s ha s successfull y rebutted .  Therefore ,  th e theoretica l 
assumptio n tha t  similarit y i s fundamentall y a  produc t  rathe r 
tha n a  prerequisit e o f  comprehensio n shoul d b e treate d wit h 
some mor e caution . 

General Discussion 

Th e firs t  stud y showe d tha t  metapho r  interpretation s wer e 
base d t o a  larg e exten t  o n emergen t  features .  O n th e othe r 
hand ,  feature s share d b y teno r  an d vehicl e represente d th e 
smalles t  proportio n compare d t o othe r  featur e categories . 
However ,  subject s agree d ver y wel l  o n thes e relativel y fe w 
convergent s wherea s interindividua l  agreemen t  wa s lo w o n 
th e emergents .  Stud y 1  furthe r  showe d tha t  th e productio n o f 
emergen t  feature s i s encourage d especiall y whe n th e similari -
t y betwee n teno r  an d vehicl e i s low .  I n contrast ,  i f  tenor -
vehicl e similarit y wa s hig h the n th e groun d o f  interpretatio n 
containe d m a n y convergen t  features .  Stud y 2  provide d addi -
tiona l  suppor t  fo r  thes e conclusions .  I n particular ,  feature s 
share d b y teno r  an d vehicl e enhance d th e plausibilit y  o f  th e 
propositio n a  metapho r  communicates .  O n th e othe r  hand , 
metaphor s tha t  mad e a  poin t  subject s foun d difficul t  t o ac -
cep t  (i.e. ,  lo w rating s o f  prepositiona l  adequacy )  provoke d 
significantl y mor e emergen t  features .  I n Stud y 3  th e pre -
dictio n wa s confirme d tha t  tenor-vehicl e pair s wit h hig h 
similaritie s woul d produc e shorte r  lexica l  decisio n latencie s 
tha n tenor-vehicl e pair s wit h lo w similarities . 

What  ca n b e conclude d from  thes e results ? Contrar y t o 
C a m ac &  Glucksberg' s clai m a t  leas t  on e particula r  subse t 
of  nomina l  metaphor s ca n b e distinguishe d th e tenor -  an d 
vehicle-concept s o f  whic h shar e significan t  semanti c simila -
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rities.  An d a s ca n b e conclude d fro m th e featur e analysi s an d 
ratin g study ,  thes e similaritie s ar e als o exploite d i n orde r  t o 
generat e a  coheren t  an d plausibl e interpretation .  However , 
Camac &  Glucksber g ar e no t  completel y wron g becaus e 
ther e ar e als o metaphor s wit h relativel y lo w tcnor-vehicic -
similarity .  Suc h metaphor s ar e predominantl y interprete d vi a 
a constructio n o f  emergen t  features .  Concernin g th e debat e 
betwee n th e compariso n an d th e interactio n approac h t o 
metaphor ,  ou r  result s offe r  a  clea r  answer .  Non e o f  thes e 
approache s i s broa d enoug h t o provid e a n exhaustiv e ex -
planatio n o f  metapho r  comprehension .  Instead ,  bot h thes e 
approache s poin t  ou t  t o tw o differen t  bu t  complementar y 
cognitiv e processe s underlyin g metapho r  comprehension . 

Based o n ou r  results ,  w e ma y speculat e tha t  metapho r 
comprehensio n proceed s i n tw o successiv e stages .  Firs t  a n 
analysi s o f  th e lexica l  meaning s o f  teno r  an d vehicl e i s 
attempted .  I f  ther e ar e enoug h similaritie s t o produc e a  co -
heren t  an d plausibl e interpretation ,  th e comprehensio n 
proces s wil l  cease .  I n cas e th e tenor-vehicl e similarit y i s no t 
sufficien t  a  shif t  t o a  differen t  processin g mod e wil l  tak e 
place .  I n thi s cas e ,  th e metapho r  i s no t  interprete d b y jus t 
resortin g t o th e lexica l  meaning s o f  teno r  an d vehicle .  Rat -
her ,  ther e wil l  b e a  synthesi s o f  thes e terms .  Suc h synthesi s 
require s th e activatio n o f  broade r  worl d knowledg e abou t  th e 
semanti c domain s involved .  A  coheren t  interpretatio n i s the n 
achieve d throug h a  constructio n o f  ne w component s o f  mea -
ning .  Thi s i s reflecte d i n a  hig h numbe r  o f  emergen t  featu -
res .  Th e distinctio n betwee n analysis-base d an d synthesis -
base d processin g i s closel y aki n t o th e distinctio n betwee n 
similarity-base d an d similarity-creatin g metaphor s (Indur -
khya ,  1992) .  However ,  Indurkhya' s theor y seem s t o sugges t 
a conceptio n o f  discret e metapho r  type s whic h i s no t  con -
firmed  b y ou r  results .  I n particular ,  th e fac t  tha t  metaphori -
cal  meaning s ca n b e empiricall y describe d a s pattern s o f 
differen t  semanti c effect s propose s t o conceiv e o f  similarity -
based an d similarity-creatin g metapho r  a s opposit e pole s 
locate d o n th e sam e continuum .  Certainly ,  ou r  sketc h o f  a 
proces s mode l  i s fa r  fro m bein g specifi c  enoug h t o allo w fo r 
implementation .  Especiall y th e hypothesi s tha t  metapho r 
comprehensio n proceed s i n a  cascade d fashio n need s furthe r 
investigation .  Alternatively ,  i t  ma y b e possibl e tha t  th e 
analyti c an d syntheti c processin g mod e operat e simultane -
ousl y durin g comprehenion .  Fo r  example ,  a  recen t  reactio n 
tim e stud y b y Gineste ,  Indurkhy a &  Scart-Lhomme  (1997 ) 
shows tha t  emergen t  feature s ma y b e mor e quickl y accesse d 
durin g comprehensio n tha n transferre d o r  redundan t  features . 
Thi s resul t  i s  furthe r  parallelle d b y wor k o n th e comprehen -
sio n o f  contextua l  innovativ e expressions .  Thes e ar e expres -
sion s wher e a  ne w meanin g i s assigne d t o a  strin g o f  word s 
instea d o f  it s  conventiona l  one .  Gerri g (1989 )  contraste d tw o 
model s o f  meanin g constructio n an d receive d experimenta l 
suppor t  fo r  simultaneou s processin g rathe r  tha n fo r  a n erro r 
recover y strategy .  Tha t  is ,  selectio n o f  conventiona l  wor d 
meaning s an d creatio n o f  a  ne w meanin g operate d simulta -
neousl y rathe r  tha n i n successiv e stages .  Ther e ar e obviousl y 
some parallel s betwee n Gerrig' s oppositio n o f  sens e selecti -
on vs .  sens e creatio n an d ou r  distinctio n betwee n analysi s 
and synthesis .  However ,  i t  mus t  b e stresse d tha t  wit h analy -
sis-hasc d processin g w e d o no t  impl y tha t  a  litera l  interpreta -
tio n o f  th e metapho r  i s attempte d first  befor e a  figurativ e 

readin g i s create d (cf .  th e three-stag e mode l  o f  metapho r 
comprehension ,  Searle ,  1979) .  I n contrast ,  i t  i s  ou r  conten -
tio n tha t  analysi s an d synthesi s refe r  t o complementar y 
cognitiv e processe s controllin g th e generatio n o f  metaphori -
cal  meanings .  Furthermore ,  th e paralle l  betwee n Gerrig' s an d 
our  wor k indee d suggest s tha t  th e principl e o f  dua l  processe s 
i n meanin g constructio n ma y eve n hol d acros s th e literal -
figurative  distinction .  However ,  muc h wor k ha s ye t  t o b e 
done t o full y  explor e thes e issues . 

References 

Black ,  M .  (1979) .  Mor e abou t  metaphor .  I n A .  Orton y 
(Ed.) ,  Metapho r  an d though t  (pp .  19-43) .  N e w York : 
Cambridg e Universit y Press . 

Camac,  M .  K .  &  Glucksberg ,  S .  (1984) .  Metaphor s d o no t 
use association s betwee n concepts ,  the y ar e use d t o creat e 
them .  Journa l  o f  Psycholinguisti c Research ,  13 ,  443-455 . 

Centner ,  D .  (1988) .  Metapho r  a s structur e mapping :  di e 
relationa l  shift .  Chil d Development ,  59 ,  47-59 . 

Gerrig ,  R .  J .  (1989) .  Th e tim e cours e o f  sens e creation . 
Memory &  Cognition ,  17 ,  194-207 . 

Gineste ,  M.-D. ,  Indurkhya ,  B .  &  Scart-Lhomme ,  V .  (1997) . 
Menta l  representation s i n understandin g metaphor s 
(Technica l  repor t  No.97-02) .  Group e Cognitio n Humaine , 
LIMSI-CNRS ,  Orsa y Cedex . 

Glucksberg ,  S .  &  Keysar ,  B .  (1990) .  Understandin g meta -
phorica l  comparisons :  Beyon d similarity .  Psychologica l 
Rewiew,97 ,  3-18 . 

Indurkhya ,  B .  (1992) .  Metapho r  an d cognition .  Dordrecht : 
Kluwe r  Academi c Publishers . 

Jenkins ,  P .  M .  &  Cofer ,  C .  N .  (1957) .  A n explorator y 
stud y o f  discret e free  associatio n t o compoun d verba l  sti -
muli .  Psychologica l  Reports ,  3 ,  599-602 . 

Johnson ,  M .  G .  &  Malgady ,  R .  G .  (1979) .  Som e cognitiv e 
aspect s o f  figurative  language :  Associatio n an d metaphor . 
Journa l  o f  Psycholinguisti c Research ,  8 ,  249-265 . 

Lorch ,  R .  F .  &  Myers ,  J .  L .  (1990) .  Regressio n analyse s o f 
repeate d measure s dat a i n cognitiv e research .  Journa l  o f 
Experimenta l  Psychology :  Learning ,  Memor y an d Cogni -
tion ,  16 ,  149-157 . 

Malgady ,  R .  &  Johnson ,  M .  (1980) .  Measuremen t  o f  figura-
tiv e language :  Semanti c featur e model s o f  comprehensio n 
and appreciation .  I n R .  Honec k &  R .  Hoffma n (Ed.) ,  Co -
gnitio n an d figurativ e languag e (pp .  239-258) .  Hillsdale : 
NJ:  Erlbaum . 

Murphy ,  G .  (1988) .  Comprehendin g comple x concepts . 
Cognitiv e Science ,  12 ,  529-562 . 

Ortony ,  A .  (1979) .  Beyon d litera l  similarity .  Psychologica l 
Review ,  86 ,  161-180 . 

Searle ,  J .  R .  (1979) .  Metaphor .  I n A .  Orton y (Ed.) ,  Meta -
pho r  an d though t  (pp .  92-124) .  N e w York :  Cambridg e 
Universit y Press . 

Tourangeau ,  R .  &  Rips ,  L .  (1991) .  Interpretin g an d evalua -
tin g metaphors .  Journa l  o f  Memor y an d Language ,  30 , 
452-472 . 

Tourangeau ,  R .  &  Sternberg ,  R .  J .  (1982) .  Understandin g 
and appreciatin g metaphors .  Cognition ,  11 ,  203-244 . 

583 


	cogsci_1997_578-583

