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mined according to structura'l consistmcy

constraints: (r) one-to-one correspondence

U"*"." the mapped elements in the base

and target and [z) parallel connectivity, in

which tLe arguments of correspon@gpttd-

icates also coit"rpond' In addition, the selec-

tion of an alignment is guided by the qys-

tematicity prfurciple: a matching system ot

relationJ .otttt".t"d by higher-order con-

straining relations such as causal relations is

or"f".ri over a match with an equal

,rrrrrb., of independent correspondences'

Once the alignmlnt is madg further candi-

date inferences are spontaneously projected

from base to target [Falkenhainer et al''

r98g). Systematicity also guides analogical

iii."i"."' people do not import -random
facts from b"t. to target but instead project

inferences that complete the common sys-

tem of relations [Bowdle & Gentner, t997;

Clement & Gentner, r99r)'
Two analogy findings are particularly

relevant for metaphor. The 6rst is evidence

demonstrating the systematicrty preference:

p".pl" impllcitly prefer analogies tfiat share

Lt*i, O""o relational structures [all else

b"itg.q""D [Forbus, Gentner, ] Law, 1995;

G""L.r t["c.t-*, & Forbus, - L9%);

and the same is true for metaphors'. A

maior determinant of aptness in metaphor

il A; fr.r.t.. of a zubstantial relational

match (Gentner & Clement, 1988; Gentner

& WolE rygil.The second is that the

cornrrlon tyit m derived from a comparison

becomes more salient after the comparison

and more available for transfer to new con-

texts (Gentner, Loewenstein, & Thompson'

zoo1; Gick & HolYoak, 1983; Loewen-

stein & Gentne4 zoor)' Thus, the process

of cornparison, including metaphorical

comparison, is a waY of deriving new

abstractions.
Of course, not all metaphors are analo-

gies [see Gentnel, 1982, for discussion)'

t4.tuphorc can range from purely relational

.o*p".ito"t (analogiesJ, as in (r], t9 3urelV
attiLutional .o-p"titttts, as in (z); pd

to-" -o"phors, such as [l), simply defu

description in terms of alignment'

r. Patience is bitter, but its frult is sweet'

z. His eyes were deep pools-of misery' 11
?. The voice ofyour eyes is deeper than au
- 

the roses. [e. e. cummings)

Most of the metaphors studied in the psy-

chologlcal literature are analogies - t}at

ir at * convey chieflyrelational commonali-

ii'"t i". g-, EnqcLopedras are goLd mines , W lob
is a jail) - though some are surtace matcnes

Ga., n* is l;fu spaghettfi' Fnallv, a bit of
terminology: in naming the parts 9r-" !g{3:
tive staterilrrt such as "An X is [ike) a l"

X is the topit (ot tatget in the. terminology

ofanalogy), andY is ilteuehklt lot base' or

sou.rce in- analogical terminology)'
Apwss and relanon'altty' Adults in gen-

"J !t"f"t relational metaphors, as noted

in ti" previous section' Gentner and

Clement GgSS) had participarts write our

descriptions of ob3ects and then interpret

metapiors containing those objects (e'g''

Blnod uessels are a4ueduas)' Whereas the

obiect descriptions contained both object

"tt 
ibrrt", (".g., that blood vessels are

red. elastic, delicate) and relationt ("'9''

they carry blood throuE! the lodyl,. the

*"Lpt o. i"terpretations focused mainla on

t"f"ti."t (e.g., both aqueducts and blood

vessels transport something needed; -tney
bring it to far parts of the lYstem)'-More
mpJ*u",ty, Gentner and Clement- Gq88)
found thai subjects' judgments. of the. apt-

""tt 
.f -"t"pttors weie positively correlated

with the relationality of their interpretations

of those metaphors, and negatively corre-

lated with the degree to which their inter-

pretations relied on simple oblect proP:F

t"r. Thut, although relationality is not the

onlv influence on aptness [e'g', novelty and

fit with prior beliefs may enter inJ, stilI, to a

large degree, people consider metaphors apt

;;A; J"t"J that thev can find relational

interpretations for them'
Tfie procesnng of nwtaphors S^t*oT"

mapping makes a number ot Preorc-
Jo"t u6o"t the processing of individual

metaphors that should follow if metaphors

"r" f,ro..tt"d like analogies' SME serves.ils

a process model to motivate these predrc'

tions. SME, the structure-mapping engine

an
The

emphasis on rela-
alignment is deter-

(Falkenha
Forbus,
bus,
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Lt2 DEDRE GENTNER AND BRIAN BOWDLE

structurally consistent with the first one,
continuing until no more kernels can be
added without compromising consistency. It
then carries out this process beginning with
the second largest kernel to produce a sec-
ond interpretation.

SME then produces a structural evalua-
tion of the interpretationfs), using a kind of
cascade-like algorithm in which evidence is
passed down from predicates to their argu-
ments. This method is used - both here
and for the individual kernel evaluations
mentioned previously - because it favors
deep systems over shallow systems, even
given equal numbers of matches fForbus &
Gentne4, re8S). Up to this poin! the pro-
cessing has been a role-neutral process
of alignment. Now, howeveq a directional
inference process takes place. Predicates
connected to t],le colnmon structure in the
base, but not initially present in the targe!
are projected as candidate infermces in the
target. Thus, structural completion can lead
to spontaneous unplanned inferences.

SME has several appealing features as
applied to metaphor. Firs! it begins blindly,
without needing to know the point of the
comparison in advance. Second SME can
simultaneously derive two interpretations of
a comparison (e.g., a literal and a metaphori-
cal interpretation). Because metaphor is pro-
cessed in the same way as literal compar-
ison, there is no need to initiate a special
metaphoric processing routine. (Some the-
ories implicidy postulate different processes
for metaphor than for literal language, lead-
ing to a knotty problem: you have to know
that a statement is a metaphor in order to
process iQ but you have to process it to
know that it is a metaphor.) Third inference
occurs as a natural outcome of comparison,
fitting the psychological intuition that infer-
ences often arise unbidden from metaphors,
and may even surprise the reasoner.

Stages of processing. This framework gives
rise to a number of processing predictions,
of which we focus on these:

. Metaphor comprehension begins with
a symmetric [nondirectional) alignment
process.

. If an alignment is found then fir-
ther inferences are directionally projected
from base to target.

. Thus, directionality in metaphor compre-
hension arises aftrthe initial stage of pro-
cessing.

The assertion that metaphor is initially
nondirectional is highly counterintuitive
because, as Ortony (tgZil pointed ou!
strong directionality is one of the hall-
marks of metaphors. Howeveq, Gentner and
Wolff (rgg7, zooo; Wolff& Gentner, zoooJ
have found evidence for these predictions.
In one set of studies, Wolff and Gentner
(zooo) used the metaphor interference tech-
nique initially developed by Glucksberg
Gildea, and Bookin [1982) to investigate
very eady processing during metaphor com-
prehension. Glucksberg et al. had found
that when participants made true-false judg-
ments among statements ltke Some birds are
robins and Some birds are arybs, they took
longer to reject metaphors (e.g., Some brains
are warehouses) than to reject ordinary false
statements (Some birds are wareltouses), tndr-
cating that metaphor processing is initiated
before fueral processing has terminated.

Wolff and Gentner fzooo) applied this
metaphor interference technique to inves-
tigate eady processing: specifically, to ask
whether forward and reversed metaphors
differ in the early processing stages. For
forward metaphors, the results replicated
Glucksberg et al.'s interference effecc for-
ward metaphors (Some suburbs are pare-
ntes) took longer to reject than anomalous
statements. The key question is the reversed
metaphors. If metaphor is processed by
a symmetric alignment then the reversed
metaphors will lnitially behave exacdy like
the forward metaphors. But if the terms of
tJre metaphor are processed differently from
the start, as in Glucksberg's attributive cat-
egory theory then reversed metaphors will
not show an interference efFect.5

Importantly, howeveq Wolff and Gen-
tner found precisely the same interfer-
ence efFects for reversed metaphors as
for forward metaphors, supporting the
claim of an early nondirectional alignment

process.
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INCONSISTENT
METAPHOR
Debate as war

His skill left his oPPonent

far behind him at' the finish line '

Figure 6.2. Design of tJre domain-mapping study (Borona! r99o; Gentner &

Boronat, rggz).

for

passage's body as in the target sentence;

t"t irr the inconsistent passages, a different

global metaphor was used in the body, so

ihut th. target sentence required a swjtch

to a new metaphor fthough it expressed the

same ideaJ. Irrthe literal controls, the b-ody

containedall of the metaphoric renns of the

corresponding within-domain passages, but

these i.rms were used 1itera11Y.6
For example, there were three versions

of a story about a debate (see Figure 6'z)'

The consistent passage used the -C1+"1
metaphor A DEBATE IS A RACE (e'g', he had

to ,tin hi" ,ourtt carefully in the compennotr) '

Th. in..nsistent passage used the global

metaphor,L onsa'rE IS A wAR (e'g',he-had'to

use wery weaPon athis commandinthe corn'

p dcxtinr, . F"r b oth p ass a ges, the I ast ttli:"::

.tr"d th" RAcE metaphor [e.g', His sbill bft

his opponent.far behlnd him at the finish line)

For the consistent passage, this represented a

continuation of the global metaphor' How-

eve4, for the inconsistent passage, -the c{t-

ical final sentence made a switch from the

DEBATE AS wAR metaphor to the DEBATE

AS RAcE metaPhor.
The domain-mapping hypothesis pre-

&cts that the last-sentence will be read

more quickly when it continues the same

metaphoric mapping as that-in the passage

thur, *h"tt the giobal metaphor is changed

[i.e., faster in th; consistent con&tion than

in the inconsistent condition), because the

former extends an established base-to-target

mapping, while the latter &srupts it' In

rtt"i, ttt" domain-mapping account pre&cts

that the critical test metaphors will be read

faster in the consistent con&tion than in

the inconsistent condition. In contrast, local-

ist metaphor theories, such as the ,class-
inclusion theory of Glucksberg and Keysar
(roqol and Glucksberg, McGlone, and Man-

ir"C"'1rgg7} would predict no difference

b.t*e.n'the two metaphoric conditions,

since the key fmetaphoric) sentence is the

sarne.
In the first two stu&es, we used novel

fizuratives from existing conceptual map-

pittgt. Th. results showed a metaphoric con-

rirt"tt.y effect, consistent wlth $9 domain-

mapping account: Subjects read the gritica-l
l*t i"rrt.tt e significantly faster when it

extended the existing mapping (corxis'

tarcr versionJ than when it switched the

metaphoric mapping Qn'cortsis.tmt uersiorl'

The crltical last ientence was also read faster

following the metaphorically consistg"t-pp-

sage th"n it was following the marched lit-

eril controi passage, ruling out the pos-si-

bility that the readlng time advantage f9r

the metaphorically consistent passages could

be attributed to mere associative priming

between the words in the passage and the

words in the final sentence.
The evidence thus suppolts the domain-

mapping hypothesis for novel figuratives'
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evoke rnetaphoric categories in isolation. but the representation of the base term'

Furthe4 the fact 
"",,i;:;;11;"k;*d- 

*hor. m"Lphori."l abstraction becomes

cally differentmeanings in different contexts riore safient 
""d*ot" 

u"tessible' Asthebase

suggests that the ."-O';#;;"""ti """"f 
t"'m dt.o"lops a clear metaphorical abstrac'

meraphors involves 
";;;;;.n 

between tion that can be accessed during compre'

the two terms. 
cor'ParDu' "-'-'--' 

r."ri"", 
" l.i"d of short cut becomes avail-

consider next a conventional metaphoric able, The listener can access the abstract

base term, gol.d mfuu. Even when it is not metaphoricalsensedirectlyinsteadofhaving

paired with a taryet, .h;'h;rr.;.;" aheady to d.riu" it by aligning the two literai terms'

guess the metaphoric *"""-g of this term: Th*, th"- a]isnment process shifis from a

sornething rhat is 
" 

t*;;;"|;;;tW r^l* horizontal alignment - that ''' a comparison

able. Further,pairing a*; b*" with 
" 

r"rrg. b"*".r, two literal meanings - to a vertical

of different targe* i;; ,"; **rt"e"ai", alignmenl - th3t is, a comparison between a

the world. wi.dc web, o ,hopplrrg ma[], euen 
"oicr.tett"ralmeaning 

(forthetargettermJ

the barfoard.) d*, ;;';it 
"lnti"U' 

Ar"t and an abstraction Gor the base termJ' ln

its meaning. unlike novel bases, conven- gene1al, 4g*g 
with an abstraction is eas-

tional bases ."" 
"".r;;;;h;J;ke 

stable ier thun aligning with a more concrete rep-

metaphoric categories. to.J"aittii"'gl Rott' rs89)' because t5ere

These obs"rvationr, together with Wolff are fewer inionsistent predicates' Therefore'

and Gentner,s findings, led us to propose 
"r-*rrlr"rrtionalization 

occurs there will be

a theoretical framework for figurativ-e pro- 
" 

.orf"rponditrg decrease in comprehension

cessing that takes irrto 
""t"""t-tht "ff"& 

of tlme @owdle & Gentneq zoo5)'

conventionalization. fre i"r," ."11"d thi, 
- 

t"ti"plt*.and.category formatian' While

theory the career of *ri"et * 6,o*dl., ,9 9I i .rorn"t t*auphors do no1 depend on the appli-

Bowdle&Gentne4 t)eitt999tzoo5;-Gentl .*lottof-.'phoriccategories'theymaybe

ner & Bowdlg ,oori EJn i"i UWoin, ,9g,7; used to create such categories' Accor&ng to

Wolff & Gentner, 
" 
J;:A;.il;?il# th. .u,t"' of metaphor hvpothesis' novel and

career of metaphor hypothesis, a metaptror .or,'n"ttiotul metaphors draw on different

undergoes a process bl gradual.abstJacti-on representatio"'*d,hence'involvedifferent

and conventiorulir"tio' i" it evolves from its .o'*pt"h"*iorr strateges: novel metaphors

first novel use to becoming 
".orrr"rtio.i "t"pt*.tt"dbydireJcomparison,whereas,,stocK-,metaphor. This procesr r.r*rlt n I .otti""tio""1 metaphors are.processed by

shiftinmod.of"lieo*"rit.Novelmetaphorl ;";;rilg the metaphorical abstraction and

are processed ", 
..;;;;;;ii a;r";n 99 "oort-tin 

(vil.structural alignment) to the

rarget concept i, ,tJ;;;"11y utigrr"a *i 5 t-g; - essintially treating t1'e base term

rhe literal bar" .""""i,i n"1 J""h rl*h 
"lign- 

as a category of which the target is an

ment makes th" ubrtiJon more suli"nt, so it t*..' ihit thift from horizontal to ver-

if a given bar. i, .rr"iffi"iiv r. 
" 

prt"ua tical alignment is not coincidental; rathe4 it

way, it accrues a metaphorit "b'o"itio" " 
is a natral consequence of the structural

a secondary ,.*" o?iil";;;. ;;. Wh.; a1gnment process Ls"d to interpret novel

;;;; ;; reaches a level of conventional- metaphors'

itv such that its 
"rr;i;J 

abstract ,.h.* consider again how novel metaphors are

;:.il;;"fil'tlyu..".riblEthetermcan 
processed 

it:?tdi"c 
to structure-mapping

function as a category name. th"ory. First, the target and base are placed

Importantly, "" "]*r'"J.""a, 
the basic ir, ,t*.ttt"l co.r".fondtnce' Second, fur-

process for 'nderstana*, " 
tgu;uti't 

" 
,t"; iher pre&cates connectedto t1'e aligned sys-

ment remain, *" ."*.-- 
"ri 

i*g4 ,a*.- ,"*'t" the base are mapped to the tar-

tural alignment followed bf 4" directi; ;;t ; cp{idate inferences' which then

projection or mr"orr.., 
'(urrd_ 

*-.tl*"r iount as further correspondences' one out-

by re-reprer*t"ti""):-wh;;.h"rrg", *irh ..*" 
"r 

tlis process is that the resultant

conventionah zatronis not the p"o""s, it Ji ;; of co-mrnonalities is highlighted'
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Novel
Metaphor

Conventional
Metaphor

Deadl
Metaphor

Dead2
Metaphor

Figure 6.3. Living and dead metaphors.

base refers simultaneously to a literal con-
cept andto a metaphoric category. Typically,
the relationship between these senses is
clearly recognizable: for example, the term
riuer (as rn Time is a riuer') has two associ-
ated senses: namely, a large strewn of flow-
ing water and arrything that moues contin-
uously fonaard. For these kinds of polyse-
mous bases, the two senses may be processed
simultaneously [Williams, rggz). Howeve4
metaphors often evolve furthe4 to the point
where the metaphoric sense seems to stand
on its own, with only a tenuous relation to
the literal sense. These are often calTedfrozen
metaphors or dcad. metaphors.

The conclusion of this evolutionary pro-
cess is the death of metaphors as such
[though, Phoenix-like, they often take on
new life as literal category sensesJ. Thus, in
dcad. metaphors, the base term refers onlTr
to the derived abstract sensq which is now
taken as a literal meaning; the original spe-
cific sense no longer exists. A good exam-
ple is the termblacbbuster (as rn "StarWars,'

w6rs a bl^ockbuster), which roughly means
sunething that has a profqund populnr frect.
This term does not seem metaphoric; in
fac! most people are unaware of the original
sense of bbchbuster, namely, abomb that can
demolish an mtire city bbch.

But on the way from conventional
metaphor to dead, metaphoq, there is an
intriguing intermediate stage, which we call
dead, metaphors. These are similar to con-
ventional metaphors in possessingboth a lit-
eral and a metaphorical meaning, but for
dead, metaphors, the relation between lit-
eral and metaphorical has become obscure
For example, temporal prepositions (e.g., AT
nfurc o'clach,, ON Monday,IN Jarutary)have
been analyzed as metaphoric extensions of
spatial prepositions (e.g., AT the swirnming
pool, ON the cruise ship,IN rhe Pacific Ocean;
e.g., Clark, ry77;Traugott, ry78). Howeve4
a series ofstudies by Sandra and Rice (tqql)
suggests that people often do not recog-
nize the semantic relationships between the
spatial and temporal uses of prepositions.

Of course, the fact the
ily notice the relatio:
implicit connections.
two systems of spac,
ego-moving (e.g.,Wea
holidays) and time_mo
coming closer). Althoul
appear unaware of the
of such usages [see N
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some circumstances.

The career ofmetaph<
sistent with the idea tha
mary source of polysemy
words with specific me
additional related mean
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Metaphors and Similes
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interpreted as comparisonsbetweenthe two for literal similarity' More importantly' con'

l i teralconcepG.Thus,theyshouldmost, i , .* .withourpre&ct ions,thepreference
felicitously b" phr"r"i * 'i*rir".. The sim- il ,h" metaphor form was far higher for

ile form invites .o*0"#"i'Ifti.i.*"ta" tt"ut"tit""f figurative statements than for

withthecompr"h."ri"l?;i;"r;d;;.if 
novel figurative statements' Indeed' partic'

a novel figurative i, phr;;d;'" *.tuphoa ;;;G;t;*." for the comparison form

the hearer i, ituittj-io'iJtt"--" *ttta was as strong for novel figuratives as it was

metaphorical ,"rrr. *h,J J"., 
""a 

in facj lo. Ut.tut sirriilarity statements' The conven'

";;;:; ;"*p*h.",ii;;" #i;'il;;J f:*"mf:"nffi f :;ffi 3;ffi
HJm #s:,3:Xi:l*"ilff0fr:il ,".i,", *"v r" .."","J "i.r,er as comparisons
with the litoal .o"""it 

"ttftga 
Uy tit but"' or as categonzations'

Now consider th. c"'" of conventional Processing predirtiorc' The career of

fizurative statements.-;;dt"; to the *;"ph- r.fypottoit also makes clear pre'

.ir"", of metaphor hypothesis, such state- d;;d; ubo"t th" effects of conventionality

mentsmaybei',t"rpr"t.deitherascompaf-onon-linecomprehension.Oneprediction
isons or as class-inclusions, as the base,term is that conventional figuratives will be faster

referssimultaneouslytoaspecificliterul.orr- 
ll"a"tpttt than noiel figuratives overal1

cept and to an abstract metaphoric :"t:-ry1 
tftf it ttt*" conventionalization resuhs

Thus'ei therform_simi leormetaphor_instor ingametaphoricalabstract ion;and,
canbeprocesseddirectly'Forconventionalasnotedearlier,verticalmappingsbetween
fizurative statements, then, metapho" 

"l 
u iu'g"t and an abstract category will tend

intemret"d 
", 

.1""-i"t1*ions, whereas sirn- to G computationally less costiy than

iles are interpreted as comparisons'

This account gJJ;"J;;;; testable .orr."pafrom&fferentdornains'b

predictions t "" 
B";di; t;i; i,t*dl" 

I A more ritical pre&ction concerns the

bentner, ,oo5; C""t*'' A'6owd1"' 'oo'f 
"ff"tt' 

of conventionality on the relative

Here,werrr*-i'"'omefindingso""u'i- 
;;;"h;"; times oi metaphors and

matical form preference and comprehension ,i-ii.r. Because novel flguratives must be

time.Later,*"**alr,rdiesofthe.orru.rr- 
i"i"tpt"a"a as comparisons, novel similes

tionalization process itself. 

'- 
'f'o"ia be easier to comprehend than novel

Grammaticalformprefermces.Ifconven--.*pr."' '.Th:isisbecausethesimileform
tionalization results in a procesgng ,hiit dire.tly inviGs comparison' whereas the

frorn companson to categoizution' th"n ;;;ttt' forrn prompts the expectation

there should b. a corr"sio.rdirrg. .t ilt 
"in 

A;; ;" abstract metaphorical category ir

i".or j,*.i*"T#,{#[*1 j:ltilf:11""."1$ffiflmffi uf;x:
the comparison [slmtreJ roflu ru-r "-'-1 

^",. 
;::.;.,^ In cnnfr*st. conventional figura-

uratives and the .j.lrJnr"*;"1;"ort"?l f;;t".it. In contrast' conventional fi

formfor.o.u"rrrior]-is;rl;ir"r)'irr*!1"r.J, 
l?"r ttr""ra" be easier to comprehend u

Bowdle""ac."*llt'"*l;il;;:t;,it;ii# 
;*pr.': than as similes' rhis is becarst

novel and conventional figuratives ana asr<J ltt" t""t"p6or form invites categorization-t

which form they or"f".iJ f", 
"".h 

'tut'"] ttf"tl"- 
"fytt*pleverticalalignmentbetween

ment. To calibratePJh'e ,"r"r" *l;il. ;; lr* ."tg* an"d.the abstract metaphoric cat'

il;;;;;il;dt*il"I?'H"ffif3, trH ffffi*l ;*ln:"ffi'*:"*:
ffi";':'K;li"illiil:it.:;i#ffi *#*q-1".t1 fl*.,Tffin'.3'I.-
statemen* (..'s'' ;;;;;"J'Lilal''-io"f iiti' the target and the literal base concept'

*re categori ,uton'{oh; ;;;;"r*al' 

'-- 
We 

"collected participants' compreher'

As expected, ah';^;i 
-i, 

v" form was sion times for novel and conventionr

strongly pr.f"*"d?o' tteral catego 'l"xiti'' figurative statements phrased as ei$tr

and the comparison form (,X i, Uf."'V;i -lt"phott or similes' The results wtrt
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Gluclsberg & Keysaq, r99o; Kennedy, r99o).
Indeed, some studies have found a corre-
lation between aptness and conventional-
ity [e.g., Bowdle & Gentneq, zoo5; Jones &
Estes, zoo5).

Howeveq, there are problems with this
line of argument. First, aptness is highly
correlated with many other aspects offig-
urative statements, including relationality
[Gentner & Clemeng 1988), ease of inter-
pretation, degree of metaphoricity, imagery
subjective familiarity, and the number of
alternative interpretations possible (Katz,
Paiiq Marschar( & Clar( 1988), as well
as with ease of comprehension (Chiappg
Kennedy, & Chiappg zoo3). Thus, it,s not
clear whether aptness itself or one or more
of these correlated dimensions is involved
here. It's also not clear how aptness could
play a causal role in figurative language pro-
cessing as it seems to arise as part of tJ-re pro-
cessof evaluating a metaphor [e.g., Gerig &
He_alr, r983; Gibbs, r9g4).Thir4 the empir-
ical findings are not encouraging.e For exam-
ple, Bowdle & Gentner [zoo5) found a sig-
nificant negatiue correlation between rated
aptness and preference for the metaphor
form among novel figurative statements.
That is, the more apt a novel figurative
was, the more strongly the simile form
was preferred over the metaphor form.
For conventional figuratives, there was no
difFerence in aptness between similes and
metaphors.

In our view, the likeliest contributor to
metaphor preference is relational similariff.
There is evidence that relational similariW
is a major determinant of aptness [Geni-
ner & Clemeng 1988) and that it can
facilitate online processing [Wolff & Gent-
neq, zooo). Indeed, Aisenman [1999) pro-
posed that the preference for metaphor
form increases with the degree of relati'onal
march. Although Aisenman found positive
evidence, her study did not contrtl con-
ventionality. When Zh.arikov and Gentner
Qooz) orthogonally varied both base con-
ventionality and the relationality of the figu-
rative's interpretation'o and elicited partici-
pants' form preferences, the results showed a
strong effect of conventionality in determin-

ing a preference for metaphor form, and only
a marginal main effect of relationalitv. In a
further study, when participants were give
the same figurative statements and asked
to rate their agreement with either a rela-
tional or an attributional interpretation, they
strongly preferred the relational interpreta-
tion for both metaphors and similes.

Aisenman's idea that relational similaritv
contributes to the strength and aptness of a
metaphoric mapping seems correct. But the
evidence to date suggests that conventional-
ity is a far stronger determinant of preference
for the metaphoric form.

From similz to metaphor - the in vitro
conumtianalizatinn of rcuel figuratives. The
most dramatic evidence fot Ih" career of
metaphor hypothesis would be a demon-
stration that conventional metaphoric cate-
gories can be generatedbyrepeated and con-
sistent figurative comparisons involving tle
same base term. Therefore, we decided to
test this claim directly by seeing whether we
could speed up the p.o".r, of i=onventional-
izaton from years to minutes. The idea was
to give participants multiple similes with the
same base term and parallel meanings, and
then test whether this shifted their prefer-
ence towards the metaphor form for that
base term.

_ There were two phases. The key manip-
ulation occurred in the first (study) phase,
in which participants were given a subset of
the later test items. These items were alwavs
given in simile form in the study phase. Each
subject received one-third of the items in
the multlpLe-stmiles condition and one-third
n the multipb-literal condition; the remain-
ing third was not shown during study and
served as the control condition. fltem con-
dition was counterbalanced over sublects.J
In the multiple-similes condition, the kev
simile [e.g., An obsession is libe a tumor)
had its base term paired with two ,r"* t"r-
get terms to create new similes (e.g., Doubt
is kfu a htmor A grudge is lib i mmm)
with roughly parallel interpretations. In the
multiple-literal condition, each base term
was paired witfr new target terms to create
two further literal comparisons (e.g., Ablis-
ter is lihe a tumor; An ulser is lihe a arnorl.
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Notes

r Although structure-mapping is best known
as a theory of analogy, metaphor has been
a focus of the work from its inception (e.g.,
Gentneq, r98z).

z Structure-mapping theory assumes the exis-
tence of structured representations made up
of entities and their attributes, functions that
map entities to dimensions or to other enti-
ties, relations between oblects, and higher-
order relations between relations.

3 This discussion is taken chiefly from
structure-mapping theory (Gentne4 1983;
Gentner & Markman, ryg7) and its compu-
tational model, SME, the structure-mapping
engine [Falkenhaineq, Forbus, & Gentne4,
1989; Forbus, Gentne4, & Law, 1995; Forbus
& Oblingeq, r99oJ. Howeve4 the basic tenets
are accepted by most current models of anal-
ogy (e.9., Holyoak & Thagard, 1989; Hummel
& Holyoa\ 1997; Keane & Brayshaw, 1988;
Kokinov & Petrov, zoor; Larkey & Love,
zoo3; Ramscar & Yarlatt, zoooJ.

4 Local-to-global is not the same as bottom-
up, a point that occasionally engenders confu-
sion. In SME, processing starts by identifuing
matching nodes at any buel of the structure,
from higher-order relations to concrete per-
ceptual attributes. These local identities are
then coalesced into global system-mappings
(Falkenhainer et a1., 1989; Forbus et al.,
199 t ) .

5 The attributive category theory can pre-
dict a metaphoric slowdown for forward
metaphors, suchas some saburbs are parasites,
by assuming that participants implicidy expe-
rience a fit between the targeg subufus, zrrrd
the metaphorical category associated with
pa.rasite, and that this spontaneous catego-
rization temporarily overrides their ability to
notice that the statement is literally false. But
this explanation is highly implausible for a
reversed metaphog, such as somc parasites are
suburbs. Although it mightbe possible to find
a category associated with suburb tlat could
apply to parasitte, the search for such a match
would be laborious and deliberate - hardly
[kely to spontaneously capture participants'
attention and prevent them from noticing
that the statement is literally false.

6 In this condition, participants encountered
the terms from the metaphoric base domain
in the passage but not the metaphor itself
(until the final test sentence). If the facili-

tation for the consistent condition over the
inconsistent condition were due merely to
associative priming the final sentence should
not difFer between the consistent condition
and the literal control con&tion.

7 Note that in both cases, the global metaphors
themselves were often familiar conceptual
metaphors (e.g., Debate as war); the difFer-
ence lay in whether the individual metaphors
were novel or conventional.

8 Of coursg if the two concrete concepts are
literally similar to each othe4 the comparison
will be quite fast to process, because there
will be many mutually zupporting matches
at both the relational level and the object-
attribute level [see Gentner & Kurtz, zoo6,
for evidence].

9 One difficulty in sorting out the evidence
is that some researchers have manipulated
the famlliarity of the whole figurative state-
ment fthat is, the base-target palr; e. g., Blasko
& Connine, 1993; Chiappe, Kennedy, &
Smykowski, zoo3J, rather than the conven-
tionality of the base term (the focus of the
career of metaphorJ. These two factors are
by no means identical, and sorting out the
evidence is not straightforward.

ro To vary the figuratives' interpretations, each
figurative was preceded by a short descrip-
tion ofthe target that focused either on object
attributes or on relational structure.
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