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Abstract

Conceptuatombinationis aninstanceof syntheticprob-
lem solvingcomparableo designor planning.Thiswork

reviews evidencesupportingthe view that the result of

suchasynthesisiasmuchin commonwith theoryforma-
tion. Similar to theoryformationinferencein conceptual
combinationcan be modeledby using abductionas the
principal mechanisnto generatehypotheses.However,

abductionin itself provides no answerto questionsre-

gardingthe explanationandselectionof hypothesesRe-

sultsof two experimentsaddressheseissuesandprovide

corverging evidenceto the view that conceptuatombi-

nationis a form of theory formation. The resultsare
interpretedwithin a framework of constraintsatisfction
which is assumedo take placeon a micro-level (com-

poundingrelations)and on a macro-leel (principle of

parsimory).

I ntroduction

Whatis the “glue” betweenwordslike houseand boat
thatallows usto make senseout of theresultingconcep-
tual combinatiorhouseboat? Thereis a numberof indi-
cationssuggestinghatconceptuatombinationis anin-
stanceof syntheticproblemsolving (like designor plan-
ning) thatmaybequalifiedastheoryformationenminia-
ture: First, mostof theresearcherm thefield agreethat
conceptuakombinationcan be bestdescribedn terms
of knowledgestructuresyiz., two or moreconceptghat
arereconstructedocally oncethey areinvolvedin con-
ceptualcombination.Simple conceptsn itself areoften
viewed as condensedheories(e.g., Murphy & Medin,
1985). Secondjn mary casesonceptuatombinations
can be paraphrasedby a relative clause(e.g., a house
boatis aboatthat...). In thiswayit becomesvidentthat
conceptualcombinationsmay add a more fine-grained
conceptuakchemato the conceptuaklassificationsys-
tem we alreadyhave. This is an exampleof taxonomy
revision that is often relatedto theory formation (e.g.,
Shrager& Langley, 1990). Third, conceptualcombi-
nationsprovide supportin description,explanationand
predictionof phenomenaall of which are often taken
to be the defining functionsof theories(e.g., Brown &
Ghiselli, 1955). The descriptie functionis perhapghe
most obvious one since conceptualkcombinationis one
of the major linguistic mechanismgor word formation
(Olsen,2000). Theexplanatoryfunctionis actuallyatthe

heartof conceptuatombination:whene/er we arecon-
fronted with a combinationof conceptswe cannotbut

startsearchingor a coherenexplanationthatintegrates
the conceptsusually by relation linking or carry over
of an attribute. Finally, the predictive function is sup-
portedby the factthat selectve inheritanceof attributes
is madepossiblein conceptuakombination(Hampton,
1987). Hence,new phenomenar artifactsareoften la-

beled by making use of it (Costello& Keane,2000).
While work in theoryformationhastraditionallyfocused
onrespectablascientifictheoriesthathave becomehall-

marksin the history of sciencetheoryformationin con-
ceptualkcombinationis of amoremundandype. Usually,

its basicfunctionis to setup micro theoriesthathelpex-

plainingsimplecompounddike, e.g.,turpertinejar and
the phenomendhey arereferringto. However, thereare
striking parallelsbetweerbothtypesof theoryformation.

Thoughmostof the work on conceptuabombination
relies on comparableschemasof knowledge represen-
tation, the proceduralassumptiongnay differ consider
ably. Upon closerinspectionit becomeseavident that
someof thevariancean thefield is dueto thefactthatdif-
ferentproblemsof conceptuatombinationarefocused.
Theseaspectganbesortedoy recastinghemin termsof
amodelof theoryformation.In sodoing, constraintsat-
isfactionneedgo berecognizechsamajoraspecbf pro-
cessingin syntheticproblemsolving (Smith & Brown,
1993). As in mary instance®f syntheticproblemsolv-
ing, in conceptuatombinatiorthereis ahugenumberof
possibilitiesto integrateentities(e.g.,nouns).Thisis ev-
idencedby the high numberof interpretationbtained
especiallyfrom novel compounds(Costello & Keane,
1997).

However, mary of the investigationsof conceptual
combinationrely exclusively on interpretationand rat-
ing tasks. Thesemethodscanonly tap time-consuming
processes.Clearly, we all know that conceptualcom-
bination can proceedboth slowly and controlled. But
thereis alsoevidencefrom the few reactiontime studies
on conceptuabtombinationthat this processcanalsobe
very fastandandcarriedout automatically(e.g., Gagré
& Shoben,1997). The fact that processingof concep-
tual combinationamay be accomplishecithervery fast
or slowly needsto be accountedor. For this reason)|
will suggesta schemathat addresseshe issueof con-
straintsatishictionin conceptuatombinatiorontwo lev-



els, which classify problemsof conceptuatombination
accordingto two tasks:

I. The interface-selectiortask. A open questionin
conceptualcombinationis whetheror not conceptual
combinationsarerepresentedsawholeor in parts(full
listing hypothesisvs. decompositiorhypothesis But-
terworth, 1983). This issueclearly has consequences
for modelsof processingof compoundsand thus for
the interface-selectiortask in conceptualcombination.
Usually, however, in work on conceptualcombination
it is the decompositionhypothesis which is implic-
itly adopted. In so doing, a numberof rationaleshas
beenhypothesizedor the selectionof the part(s)of the
knowledgestructuresnvolved(e.g.,slots,relations)that
are taken to establishthe linkage betweencombining
concepts. Investigationsand modelsthat addressthe
interface-selectiotaskhave beenput forth: Wisniewski
(2000) suggestedhat an alignmentprocess,viz., sim-
ilarity assessmenthetweenmodifier and head guides
this task, while Estes& Glucksbeg (2000) found evi-
dencethat salienceof attributesis underlyinginterface-
selection. Finally, investigationsby Gagré & Shoben
(1997)supportedheview thatthereis afixedsetof com-
poundingrelationsandselectionof arelationis doneac-
cordingto the frequeng of its usage. Constructionof
interpretationsof conceptuacombinationgproceedsy
renderingthe reconstructecknowledge of the concepts
involvedinto the naturallanguage.This taskis accom-
plishedif oneor mary interpretationf candidatecon-
ceptualcombinatationsirefound.

Il. Theinterpretation-selectiortask. Evenif the se-
lection problemis solved successfullythereis usually
a great number of possibleinterpretationsremaining.
Hence,a secondstephasto take over that consistsof
evaluating the candidateinterpretations. Work along
theselines hasbeencarried out by Costello& Keane
(2000)who provide empiricalevidencethatsearchof an
appropriaténterpretationis narroved down by the con-
straintsof diagnosticity plausibilityandinformativeness.

Basically the two taskof this schemaboil down to a
generate-and-tesipproachwhich is adjustedto issues
of conceptualkcombination. While thereare a number
of investigationghat addresseitherthe first or the sec-
ondtask,thereis noorganizingframawork thatintegrates
work in the field and provides empirical evidencesup-
portingthis framewvork. Only in afew investigationghe
generatie natureof conceptuatombinatiorthatleadsto
synthesisof knowledgestructureshasbeenspelledout
in asoundway. The goalof this paperis to identify and
investigatemechanism®f theoryformationin concep-
tual combination.In sodoingtheschemabutlinedabove
providessomemethodologicahssistancéy guidingthe
investigationgo botha micro-level anda macro-level.

Thepaperis organizedasfollows: First,| amdescrib-
ing thetype of conceptuatombinationthat hasbeenin-
vestigatedn this work. Secondtherole of theoriesin
conceptuakombinationis discussed.Third, following
the work of Stickl (1989) and Hobbs, Stickel, Appelt

& Martin (1990),1 give an outline of abduction,which

is assumedo be the generatie mechanisnthat drives
theoryformationin conceptuatombination. While the

work on abductionmentionedprovides a soundfoun-

dationof processingonceptuatombinationsthereare
someempirical questiongelatingto the generatiorand
selectionof hypotheseshatarenotaddressedy this ap-

proach.Fourth, accordingto the two-stepschemaintro-

ducedabove, | am presentingwo experimentson these
issues. The first experimenthighlights mechanismof

linking modifier and headin conceptualcombination.
The structureof preferredtheoriesis investigatedn the

secondexperiment. The final discussiorplacesthe re-

sultsinto theframework presentedhitially andconsiders
openquestiongelatedto theoryformationin conceptual
combination.

Conceptual Combinations

The first part of a nominal or noun-nouncompoundis

usuallycalledthemodifierandthesecondpartis referred
to asthehead Therearevariousschematdor classify-
ing interpretation®f this type of compoundput theone
mostwidely acceptedschemaseemsto be the onein-

troducedby Wisniewski (e.g., Wisniewski, 2000). He

distinguisheghreetypesof interpretations:n relation-
linking interpretationspeopleexplicitly usearelationto

explain a compound(e.g., robin snale = a snale that
eatsrobins). Property interpretationsnvolve one or a
few propertiesof the modifier that are applied to the
head(e.g.,robin snale = a snale that hasa red under

belly). Hybrid interpretationsare not preciselycharac-
terizedsincethis catggory might apply to a conjunction
of theconstituent®r acrosshetweerthem(robin canary
= a bird thatis half canaryand half robin). The work

on conceptuatombinationdescribedn this paperis fo-

cusingon noun-nouncompoundshat have a relational
interpretation.

The Role of Theories

The seminalpaperof Murphy & Medin (1985)is of-

tentaken to be the beginning of a line of researchthat
views conceptsas condensedheories. In mary inves-
tigationsof conceptuatombinationthat follow this ap-
proach,knowledgeor theorieshave not beendescribed
very precisely Still, ampleevidencehasbeencollected
that backgroundor domainknowledgefeedsinto con-
ceptualcombination(e.g.,Hampton,1997).

In thework presentedhere theoriesmaybedefinedon
two levels: On afunctionallevel, theoriesareconceved
as knowledge structuressubjectsmay use for descrip-
tion, explanationand predictionof phenomenaf inter-
est. Onarepresentationdével, | amadoptinga schema
for describingooththe nominalcompoundsbackground
knowledgeandfor deriving thematicor compoundinge-
lationsthathasbeensuggestetby Hobbsetal. (1990,p.
24f):

[3x,y)turpertinelyl A jar[x] Annly, x]



The three propositionsof this logical form are meant
to signify a juxtapositionof two nominals,andnn is a
placeholderfor the compoundingrelationto be found.
The backgroundheorymight take the following logical
form

[(¥ylliquid(y) A etci[y) 21 turpertine(y)
whichdenoteghatbeingliquid is amongotherattributes
afeatureof turpentineand

[%e1, x,y) fundion[eix] 4 cortainey, x,yl A liquid[y) 4
etcaler,x,y) 1 jar(y)

meaninghatif thefunctionof somethingx) is—among

otherthings— to containliquid, thenit maybeajar.

Abduction in Conceptual Combination

The view on conceptualcombinationoutlined in this

work follows a rationaleof inferencecalled abduction
that canbe describedas explanatoryhypothesiggenera-
tion (Stickel, 1989; Hobbset al, 1990). More precisely
the properplaceof (the generatie part of) abductionin

the schemadescribedabove is within the first task: By

abductie inferencehypothesesiregeneratean the ba-
sis of domainor backgroundknowledgethat provide a
meandor interfaceselection.Evaluationof the hypoth-
esisis partof thesecondask.

Abductionis a mechanismusedfrequentlyin mod-
elsof theoryformation.Contraryto deductve reasoning
thereis noguarantedor correctnesg abductvereason-
ing. Castin a moreconciseformal lingo, abductioncan
be describedsfollows:

T2 is a collectionof data(facts,obsenations,givens);
(1.) & explainsd2 (% would, if true,imply 22);

(2.) No otherhypothesisxplainsZ? aswell as#;
Therefore# is correct.

(cf. Falkenhaimer1990,p. 160,numbersadded).

Applied to the analysisof conceptualcombination®?

refersto a noun-nounjuxtaposition. 2 is really just a

juxtapositionanddoesnot provide any hintsconcerning
its potentialcoherenceor fitting together However, it

motivatesprocessethatseekto find evidencein favor or

againstcoherencén 7 (cf. Thagard1997).:4 signifies
oneor mary compoundingelation(s).They slip into the
role of hypotheseshathave the potentialof specifyingin

whichway the conceptof & cohere Notethathypothe-
sesarederived from domainor backgroundheories.In

our exampleintroducedn the precedingsectionwe may
infer abductvely

[Weix, ylcortain e, X,y 21 nnix,y]

meaninghatthe placeholdenn might beidentifiedwith
therelationor hypothesicontains

If thereare morehypotheseshatmay explain T the
bestof themis selected. Clearly the criteria of what

1Theprimedpredicatecortairf [e1, x,y} togethemith its ar-
gumentssignify thate; is the eventualityof cortain beingtrue
for x andy.

"best” meansin thefield of conceptuatombinationare
not specifiedn this fairly generadefinition.

Two thingsshouldbe notedin the definitionof abduc-
tion as provided by Falkenhainer(1990): First, abduc-
tion is a two-stepprocesghat bearsstrongcommonali-
tiesto thetwo tasksin conceptuatombinationdescribed
above. Secondto find out whetheror not the definition
—andthusabduction- holdsin conceptuatombination,
this definition needsto be appliedto the field and also
further specified. But what does“true” (1.) andwhat
does'well” mean”(2.) in thedefinitionabose?

Both issuesare essentiallyempiricalquestions.Con-
cerningthefirst of theml ammakingthe conjecturethat
thehypothesis# is saidto betrueiff therelationcanbe
successfullyinstantiatedy the conceptof T2 Whether
andto which degreeinstantiationis modifiedby similar-
ity on the level of attributesis alsoan openissue.Con-
cerningthe secondissuel assumehat a hypothesisis
saidto explain @ well if it is parsimoniousand sound,
whichis equivalentto the heuristicof Occamé razor

Experiment 1. Constraintson the
Micro-Level

Experimentl examinesthe effect of activation of the-
matic relationson the processof conceptualcombina-
tion. Patternsof the compoundingelationswerevaried
asthe independentariable. This variablewas chosen
for two reasons:First, by using this variableit could
be investigatedvhetherthe full listing hypothesior the
decompositiomypothesisoldsin conceptuatombina-
tion. Second,by using this variable groupsof items
could be setup that differedin the degreeof similarity.
Hence,a comparisorof differentaccountgo conceptual
combinationcouldbe carriedout. Theseareapproaches
thatrely primarily on similarity (e.g.,Wisniewski, 2000)
vs. approachem which compoundingelationshold the
key to conceptuaktombination(e.g., Gagre & Shoben,
1997). With regardto the schemantroducedabove, ex-
perimentl addressedhe interface-selectionask, viz.,
the mechanisméeadingto the linkagebetweermodifier
anhead.

Method

A semantiadecisiontaskwasusedto assesgonceptual
combinationin nominal compounds.Subjectswerein-
structedo readbothprimeandtargetandwererequested
to decideasquickly andascorrectlyaspossiblewhether
the target was a conceptthat refersto a materialentity
(e.g.,rubberball).

Participants Thesubjectsvere39studentg18 maleand
21female)of Freiburg Universitywho eitherparticipated
for coursecredit or payment. The age of the subjects
rangedbetweenl 8 and29.

MaterialsandProcedue. Theexperimentaktimuliwere
prime-taget pairs. Both prime and target were com-
mon compoundsthat were basedon simple German



noung. Compound®asednmetaphorspamesor asso-
ciatedwordswereexcluded.Sincenovel compoundsre
known to elicit a variety of interpretations] usedcom-
mon compoundghat have a standardnterpretation. In

this way, fixation of the numberof interpretationsvas
achieved, and thus the effect of the independentari-

able,viz., the patternof thecompoundingelation,could

be investigatedmore precisely Investigationf the ef-

fectsof theindependentariableled to the selectionof 4

groupsof items(cf. Tablel).

Col Cl NCI DI
Prime lipstick  snawball tennisball summertime
Tamet rubberball rubberball rubberball speedlimit

Tablel: Groupsof Itemsusedin Experimentl

18 Contmol items (Col), which were madeof pairs of
compoundsachof which useda differentthematicre-
lation. Moreover, the words in eachpair were differ-
ent(e.g.,tennisball- snavball - thematicrelations:“x is
madeofy”, “x is usedfor y”). All itemsused(bothprime

andtarget)weremadeup of concreteconceptge.g.,lip-

stick).

18 Concodantitems(ClI), which were madeof pairs of

compoundsothof whichsharedhesamethematicrela-
tion. Moreover, the headconceptwasidenticalin prime

andtarget(e.g.,snavball - rubberballcommonthematic
relation:“x is madeofy”). To achiereabalanceébetween
concreteandabstractelations 9 of theitemsof Cl used
therelation“x is madeof y”, and9 employedtherelation
“x is usedfor y”. All ClI usedconceptgbothprimeand
target)referringto concretewords.

18 Non-concodant items (NCI), which were made of

pairsof compoundseachof which useda differentthe-

maticrelation. Still, 9 targetcompoundsiseda concrete
thematicrelation("x is partof y”), while 9 usedan ab-

stractthematicrelation("x is usedfor y”). Theheadcon-

ceptwasidenticalin prime andtarget (e.g.,tennisball-

snavball, thematicrelations:“x is madeofy”, “x is used
for y”). All NCI usedconceptgboth prime andtarget)

referringto materialentities.

18 Distractor items(DI), which were madeof pairs of

compound®achof which useda differentthematicrela-

tion. In contrastto itemsof all othergroupsall distrac-
tor items (both prime andtarget) usedabstraciconcepts
(e.g.,speedecord).

Note that prime andtarget of Cl, NCI and Col (each
of whichwaspresentedogethemwith theitemsfrom DI)
werebecomingincreasinglydissimilar: In Cl therewas
anidentity of thematicrelationandmaodifier, in NCI only
the headswere overlapping. Finally, in Col therewas
neitheron the level of wordsnor on the level of the the-
matic or compoundingelationsary overlap. While all
wordsin Cl, NCI andCol wereconcreteall wordsin DI
wereabstract.

2Notethatthe experimentwascarriedoutin Germanwhere
all compoundsrewritten asoneword.

Theitemswereusedn abetweersubjectglesignwith
threegroups.Subjectf eachgroupwaspresentedvith
the 36 Itemsof (Cl & DI; NCI & DI, Col & DI). Thus,
in eachgrouptherewasthe samenumberof abstractand
concretetargets(18:18). The SQA was 300 msecand
the ISI was100 msec(cf. Zwitserlood,1994). Subjects
workedfirst througha seriesof 24 trainingitemsthatin-
cludeda mixture of all typesof itemsmentionedabore.
After that subjectswere requestedo decideas quickly
and as correctly as possiblewhetherthe 36 items used
wereconcreteor abstractvords.

ms

Figurel: Resultsof Experimentl

Results and Discussion

Fig. 1 presentsanoverall view of the resultsof exper
iment 1. Pairwise analysesf the resultswere carried
out via Mann-Whitng/-U-testsand via the Wilcoxon-
testin the caseof the dependensamplesinvolved in
the comparisorof Cl andDI. Scoresof Cl weresignifi-
cantly lower thanthe scoresof the groupsNCI (z=-7,37
, p =.001),Col (z=-3,41, p «.001),andDI (z=-6,45,
p =.001). Interestingly the differencebetweenscores
of Col andscoresof NCI was not statisticallyreliable.
Beyondthatthe differencedoesnot pointinto thedirec-
tion expectedon the basisof a similarity approach(cf.
Figure1). This suggestghat similarity (on the level of
attributes)betweerheadsof prime andtargethadno fa-
cilitating effect.

The resultsindicate two things: First, processingof
the compoundinghematicrelation playsindeedan im-
portantrole in conceptuatombination. Throughoutthe
investigationthe thematicrelation has never beenex-
presseaxplicity. Giventhefastmodeof thetaskwe may
safely concludethat the compoundingrelation is pro-
cessedunconsciously This is especiallystriking since
commoncompoundsvereused. Theseconceptsare of-
tenbelievedto beprocessedsoneunit withoutconsider
ing the constituentsThis canbetakenasa conserative
testof the decompositiorhypothesiswhich wasclearly
bettersupportedy the datathanthefull listing hypothe-
sis

Second, having addressedhe more basic question
whetherthe decompositiomypothesisor full listing hy-



pothesisgives a betteraccountof the data, | will now

turn to the questionwhethersimilarity (on the level of

attributes) or relationshold the key for the interface-
selectiontask. It is worth pointing out that NCI scored
quitelow althoughtherewasanidentity of headsn both
prime andtarget. If attributeshadplayedat leasta mi-

norrole, thentheincreasingsimilarity on the sideof the
stimuli (simCl = NCI = Col) would haveinducedcorre-
spondingeffectsonthe sideof thedependentariable(rt

Cl = NCI = Col). However, thisis not the case.Taken
together the datado not supportthe view that similar-

ity (asspecifiedon the level of attributes)providesthe
rationaleof addressinghe selectionproblem.

It is temptingto assumethat by priming a particular
(misfitting) relationin NCI, this relation may block or
reducethe salienceof the most suitablethematicroles
of the constituents.Hence,the subjecthasto make an
effort to retrieve amoreappropriateelationfrom thedo-
mainknowledge. This may be dueto atime-consuming
derivation process.A possiblemodel of this processs
providedby theabductve rationalespelledoutby Hobbs
etal. (1990).

Experiment 2: Constraintson the
Macro-L evel

Thegoalof experiment2 wasto examineaspect®f com-
poundinterpretatiorthat affect its acceptanceWith re-
spectto the schemantroducedabove, experiment2 ad-
dressedhe interpretationselectiontask,viz., the choice
betweencompetinginterpretation®f a conceptuatom-
bination. If conceptuabtombinationis indeeda form of
theoryformation,thenfeaturedik e “concise”and"plau-
sible” often consideredo be aspectsof a good theory
shouldalsocharacterizean appropriateénterpretationof
aconceptuatombination.

M ethod

In experiment2 judgmentsof interpretationsof novel
compoundsvereelicited. Thetypeof interpretationwas
usedas the independentvariable. The interpretations
employedin the experimenthadbeengeneratec&ndas-
sessedn two preparationstudiesconductedbefore ex-
periment2 with independensamplesf subjects.
Participants.121subjectd57 male,64 female)between
16 and42 yearsold participatedn experiment2.
Materials and Procedue. 4 = 20 pairs of novel com-
poundsalong with group specific interpretationswere
usedin experiment2. The materialconsistedof novel
compoundssincecommoncompoundshave a standard
interpretation. Thus, a variety of differentpossibleand
in principle equallyappropriatenterpretationsould not
be generatedn the basisof commoncompounds.

The interpretationgnvestigatedn experiment2 had
beensetup in two preparationstudiescarriedout with
differentsubjects:First, in anin-betweenstudya sam-
ple of subjecty20 subjects 12 female,8 male,between
18 and41 yearsold) wasrequestedo generatenterpre-
tationsof 20 novel Germancompoundge.g., “curtain

hotel”) accordingto 4 conditions:detailedand creative
(dc), detailedand plausible (dp), conciseand creative
(cc), and conciseand plausible(cp). Second,n a sub-
sequentin-betweenrating study a nev sampleof sub-
jects (32 subjects 21 female,11 male, betweenl8 and
47 yearsold) assessedachgroupof interpretation®n a
five-pointscaleaccordingo its aptnes®r inaptnessFor
eachof the 20 novel compoundghat have beenused,4
interpretationswith the highestaptnesgatingswere se-
lectedandweresubsequentlgmployedin experiment2.

Thefinal outcomeof thetwo preparatiorstudieswere
80 pairs of conceptuakcombination+ interpretationall
of which were on a high level of aptness.The pool of
80 pairsof conceptuatombination+ interpretationwas
dividedinto 4 groupsof 20 items. Eachgroupconsisted
of anequalshareof itemsfrom all 4 conditions(dc, dp,
cc, cp). In experiment2, subjectsof eachgroup were
presentedvith 20 pairsof novel compoundst interpre-
tationsthatshouldbeassessednafive pointratingscale
(1 excellent— 5 unappropriategoncerningheir aptness
asanexplanationof thecompound.

Results and Discussion

Fig. 2 presentsan overall view of the resultsof exper
iment2. Pairwise comparison®f the resultswere con-
ductedvia Mann-Whitne/-U-Tests. Scoresof cp turned
outto besignificantlylower thanthe scoreof the groups
dc (z=-16,29, p =.001),dp (z=-3,54, p =.001),andcc
(z=-18,05, p =.001).

Theresultsof experiment2 show thatcriteriathatare
usuallyappliedto soundtheoriesalsoapplyto interpreta-
tionsof conceptuatombinationsTheseresultsarecon-
sistentwith themoregenerahypothesi®f this paperthat
conceptuatombinationis a form of theoryformation.

45
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Figure2: Resultsof Experiment2

General Discussion

Researcton conceptualcombinationcan be character
izedby two moregeneralssuesirst,empiricalwork in
the field hasmostly beenconductedsolatedfrom con-
siderableformal work on conceptuatombination. The



formal work on abductionoutlinedbriefly in this paper
provides valuableinsightsfor conceptualcombination,
e.g., concerningknowledge representatiorand abduc-
tion. Secondwithin the campof empiricalresearchers
thetwo basictasksin conceptuatombinationhave usu-
ally not beendistinguishedproperly The work pre-
sentedin this paperreactsto theseproblemsboth by
settingup an accountof conceptuatombinationasthe-
ory formation that integratesmary aspectf the field
and by providing empirical datathatis consistentwith
this framework. Clearly, more empirical work is nec-
essarythat fleshesout the framawork presentedn this
work and elucidatethe role of domainor background
knowledgewhich hasalsobeenfoundinfluencialin con-
ceptualcombination.In fact,work on abductioncoming
mostly from computationalinguisticsoffers someguid-
ancefor knowledgerepresentatiofHobbsetal., 1990,p.
24),which is almostabsenin morepsychologicalwork
on this topic. Takentogetherbothissuesstressthe role
of abductionin conceptuatombination.This patternof
reasoningmight helpto explain conceptuatombination
in termsof theoryformation.

Viewing conceptuatombinatiorasanexampleof the-
ory formation holds the promiseof a crossfertilisation
betweentwo hitherto almostuncombinedresearchira-
dition: Researcton conceptualcombinationcould be-
camemoreawarethanhithertothatthe phenomenomn-
derstudyis a generatie processletailsof which canbe
capturedn termsof explicit schema®f knowledgerep-
resentationOntheotherhand,work in theoryformation
thathasbeenfocusingon theoryformationin the natural
science(an excellentsurwey is given by Darden,1997)
could broaderthis perspectre and considertheory for-
mationenminiature in conceptuatombination.Investi-
gationshasednthisresearclstrategyy couldbefruitfully
appliedin psychologyanthropologyandethnology
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