Chapter 10:
Concluding Remarks

10.1 Overview - grammatical blending in sentence processing

This studyproposes amnalysis oflinguistic utterancegbasic clausetructures) as an
outcome of conceptual operationsmdppingand blending(Fauconnier1997; Fauconnier
& Turner 1994, 1996). To generate a sentence, in the view of this thesigorsceptually
blend partial aspects of the event to be communicatgd a choserintegrating syntactic
construction. To interpret a sentence isgoonstruct a set aorrespondenceg® mapping
pattern) between the linguistic form aamgossible everih theworld. The lexicalforms in
a sentencaepreseniarticular aspects of the communicaieknt, and the role of the
languageuser is torealizehow theyall tie togetheri.e., which aspect ofthe eventeach
lexical itemdenotesandhow these aspects agdl linked togetherto represent amactual
(probable) event. The role of grammar is to provide guiding dtuethe languageiser in
the reconstruction operation.

The study analyzes in particular the cognitive blendjpgyations undgring the use of
the Hebrewbinyanimsystem, as one example ofedaborated grammaticalystem to mark
linguistic blends. Theanalysissuggests thaeach binyan is associated with a single
blending schemaa blending configuration betweencanceived evenand anintegrating
syntadic construction. Theblending schemas associated witle different binyanim
complement eaclother, and together forma unified system for formally marking
conceptual and linguistic blending operations.

The study compares andontrastghe blendingconfigurations underlyinghe Hebrew
binyanim system with those underlying instances thie Caused-Motion syntactic

construction in English (studied idetail by Goldberg, 1995,and later analyzed in



Fauconnier & Turner199%). The analysis ofHebrew binyanimsuggests that generic
conceptual schema of causation undetlesprototypicause ofmostbinyanim(including
passive middle, and reflexivestems).The same generic causative scheafs® underlies
the generation oEnglish caused-motiosentences. Thielending analysishus provides a
common groundipon whichto study grammaticakystems whictsuperficially seem very
different (such asEnglish andHebrew grammar)and toanalyze in a similaway the
expression of causpl at different linguistic levels fnorphological as in Hebrew
binyanim andsyntacticas in the English caused-motion construction).

The analysis of Hebrew and English alsosuggests that vensimilar blending
configurations unerlie boththe standard highly-structuredforms in alanguage(as in
Hebrewbinyanimroot combinations which forrthe standardHebrew lexicon)and more
creative instances ofa language(as in some othe English caused-motion sentences
discussed inchapter 2 and 3. Entrenched and novdtreative) linguisticblends are
suggested tée on a contiuum, whee novelblendscan becomeonventionalizecover
time.

Finally, the comparison oEnglish andHebrew demonstrates thdhe samegeneric
cognitive operationunderlies the generation and infetation of sentencesacross
languages (current research with Gilles Fauconmsieggests thatsimilar blending
configurations alsounderlie Romance languagessuch as FrenchMandelblit and
Fauconnier, in preparation). The comparisoblehding instances in English aki&brew
also points tovays inwhich languagedliffer from each other. The examples analyzed in

the thesis suggest that:

1 For moreexamples otreativeinstances of theaused-motiorconstruction inEnglish, see Goldberg,
1995, and discussion in Fauconnieff&enr,1996. The important point to note all theseexamples is
that exactly thesame type oblending operatiorunderliesall thesesentencesfrom the most simple
entrenched ones, to the most novel and creative ones.



(1) Languages differ in the grammatical "tools' that have evolved to
mark blending operations. For example, Hebrewpossesses anelaborate
morphologicalsystem(the verbalbinyanimsystem) tomark the mapping ofpredicates
from the conceived everinto the nain verbalslot of the integratingconstruction. In
English, formal markingof predicatemapping is scarcéexceptionsare English verbal
suffixes such aenor -ify, as inwhitenor falsify, which mark the blending ofa causal
sequence of evenisto a single clausstructure,with the verbstem denotinghe effected
predicate in the causakquence). Hebrewand English, onthe otherhand, have both
ewlved a distinct grammaticakystem tamark the mapping ofparticipantsonto the main
nominal slot (subjectslot) of the integrating syntacticonstruction (theactive:passive
constructions in English, and the active:pasbimganimin Hebrew, both mark whther a
causal agent @n affectedpatienthasbeen mappednto the subjecslot of the integrating
syntactic construction).

(2) Languages differ in the inventory of integrating syntactic
constructions available for novel (creative) blending operations. For example,
the caused-motion syntic patternffNP V NP directional-NP] isavailable inEnglish for
the linguistic integration ohovel caused-motiorvent sequencesnto a single clause
structure (see examples in chapter 2Hb&brew, the parallel syrmtctic argumenstructure,
though usedvith standardexical caused-motiowverbs(e.g., pa‘al verbs such aslaxaf -
'‘push’ andzarak- 'throw', orhif'il verbs such abixnis - 'allow to goin', 'bring in') has
not evolved (so far) to an independent existaagan integrating syntéic construction for
expressingnovel caused-motionevent sequences(i.e., ones whichare not already

represented by a singlerb in the standardlexicony.(3) Languages differ in their

2 With regard toother syntactic constructiondiscussed inthe thesis,such as theHebrew Transfer
construction (section 4.1.2), evidence exists for their creative use in the linguistic integration aveovel
sequencesExamplesare found incolloquial Hebrew(e.g., hextif, discussed irsection 4.3) as well as in
literary, journalistic, and biblical texts. Consider, for example, the bibtioatstandardise of theTransfer
construction in example (i) from Rubinstein (1976)(i), a non-prototypical transfer evefttansferring an



conventions of blending. Languages differ as to which blending configurations are
most common, or prototypical (as well asihich ones areare but acceptable, and which
onesare considered unacceptableg., "ungrammatical").For example, though English
grammar allows the mappirmg either thecausing orthe effected predicateom a caused-
motion sequence okvents ontothe verbal slot of the integrating caused-motion
construction (Figures 2-2 and 2-3dhapter2), one mapping (thenapping of thecausing
predicate) seems to be more comnacrossthe differentconstructions (iterms of token
frequency) than the otlferThe analysis oftranslation exampteof English caused-motion
sentences intdiebrewand French(chapter 8)suggests that in Hebrew as well as in
French,the expression ofcaused-motion events mommonly done by explicating the
effectedmotion predicatgusing anhif'il verb in Hebrew, orthe faire-construction in
French). Of coursegonventions oblendingcan change dynamicalljuring the evolution

of a language, andanay differ from one group of speakers to another. | suggemst
speakers "pick"these blending conventions fromll languageinstances theyhave
encountered, andbstract a "l@ndingschema"which they thenre-useto generate novel
expressions (consider, fexamplethe stemhif'il in Hebrew, discussed irchapter 4: |
suggest that speakers extract the "blendatggma” of thistem fromall instances ohif'il

verbs theyhave encountered in thi@nguage. Thidblending schema can then hesed to

object toGod by burning it) isintegratedinto the Transferconstruction [NP Vet NP le-NP]. The main
verb in example (iyarafrefers to theausing predicaten the transfersequencdin the standardexicon, the

verbsaraf is a two-participanpa‘al verb meaning 'to burn’; its semantics has no component of transfer).
(1) vesarafta (s.r.f-pa’al) ba?esh et ha'ir...  leyehova elohexa
And-you-shalt-burn in-fire ACC the-city DAT-the-Lord-thy-god
'And you shalt burn the-city to the Lord thy god'.

3 Goldberg (1995:65) defines a hierarchy of relation tyjmseen the event type designabgdthe verb (V)

and by the construction (Chhe most prominenbne acrossdifferent syntactic constructions i&nglish is

where V is an instance of C (in the blending terms of this dissertattmrethe semantics of \ihtegrates

the whole causal semantics of the construction). The next one is where V designates the means of C (in the
blending terms of this dissertation: where the semantics of V designates the causing predicate)}hkdd the

one is where V designates the result of C (in the blending terms of this dissertéigoathe semantics of

V designates the effected predicate).



generate novdiif'il forms and sentencgs

As Fauconnier has suggestedften in his work(e.g., Fauconnierl985, 1997), and
as the analysis in this thesis further demonstrates, language typically provides only minimal
instructionsfor recmnstructing a&communicatecevent. The blending operation underlying
both the Hebrew binyanim examplesdiscussed irthis thesis, and the caused-motion
sentences ifEnglish, involve themapping ofonly partial informationfrom the conceived
eventonto the integrating syntacticonstruction. Moreovergrammaronly marks partial
ageds of the blending(or mapping) configurationtself. An intepretation of a linguistic
utterarce henceinvolves both a reconstruction dfe blending configurationbeyond the
instructions the grammarovides),and theimposition ofadditional semantistructure on
the reconstructed event.

In the analysis of blendingxamplesin this thesis, (atleast) threetypes ofblending
reconstruction operations were identified:

(1) Reconstructiorof the mapping configuration: In examples such athe English

caused-motion sentenc@hapter2), the grammar underspecifies thepping pattern of
predicates from theonceived event into the integratingnstruction. It is up tthe hearer

to decide which predicatefrom the conceived event the verb communicdtes, which
predicate has been mapped onto the verbal slot of the integrating syntactic construction).

(2) Reconstructiomf unspecifiedeventyas "guided" by the grammar) In the Hebrew

binyanimsystem,the binyan clearly marksthe blendingpattern ofpredicates. Théinyan
blending schema may also mark the existence of ptieglicates not specified in the blend
(as in the case dfif'il andpi‘el which denote thatheir root represents only ongart of a

larger eventsequence). Thi&anguageuser is thus "instructed" bthe grammar(by the

4 Note that the generation of novel blends in Heldsemiuch moreestricted tharin English, for example,
due tothe morphology of théanguage. The combination dfi-consonantalroots with a limited set of
morphological patterns inHebrew imposes phonological restrictions on thiermation of novel

morphological blends.



binyan) to reconstruct those aspects of the event which are left implicit.

(3) Reconstructiorof implicit information not markedby the grammar This level of
reconstruction includeall the semanticstructurethe heareimposes orthe blend in the
process ofinterpretation. Thamposition of additional structure is triggered not by the
grammar, but rather by the pressure of background knowsdfexpectations defined by
the context. Intuded in thiscategory are th@mposition of a"passive"vs. a"middle"
reading omif'al sentences itHebrew (areconstructiorwhich isexplicitly marked in the
grammar of many othdanguages, but not kiye binyanimin Hebrew, see section 6.3).
Included inthis categoryare alsothe imposition ofparticularforce-dynamics relations on
causative events (in@ysical,social, ormentaldomain,seediscussion irchapters 2 and
5). Finally, included inthis categoryare also the imposition of innumerableforms of
semanticstructure not marked ithe grammar ofny language (and hence not commonly
discussed iringuistic analysis) but whiclare an integral part of the interpretation of any
linguistic expressidn

The importanpoint tonote, however, is that in priqpte (from a cognitive point of
view), there is no difference between the lsvelf blending reconstruction operations
described above {3). Theonly difference is inthe extentand format inwhich gammar

guides the language interpreter in the reconstruction process.

10.2 Suggestions for Future Research

10.2.1 Theoretical Linguistics: applying the "grammatical blending"

5 Memorized instances of events in therld (andtheir abstractiorio prototypesschemasyeem toplay a
centralrole in event reconstructiofsee chapter &r a discussion on the rolef prototypical events in
imposing structure ontranslation). Thenterpretation of dinguistic blend thereforeseems to involve
"mental simulation" of prototypical evenstructureqfor discussion osuch mentalsimulation, see Rick

Grush' notion oftonceptualemulation Grush, 1995demonstratethat in the dorain of notor control,
there is good evidence ththe brain constructs models, @mulators, ofmusculoskeletatlynamics.Grush

suggests that similar mechanisms underlie linguistic competence as well).



framework to analyzing additional grammatical systems.

Though the analysis in this chaptecused orHebrewand Englishgrammaticaforms
only, the principles of grammatical blending discussed inthe thesis are language
independent and are assumed to rebBlastc cognitive skillgand conceptugbressures. It is
thus expected that these principles apply to grammatical systems of other langwages as
The blending framework has alreadyproved useful in providing new insightsto the
Hebrew binyanim system (see summary ichapter7). It also provides areffective
framework for analyzinghe interaction betweenvarious grammaticalconstructions in a
single sentence, athe outcome of a single generic cognitive operaffon example, the
blending approactprovides aunique way for studying ofthe interaction between

morphologicalbinyanimconstructions andyntacticconstructions in Hebrew).

10.2.2 Psycholinguistics: the psychological reality of blending
operations

An important isue forfuture researcliwhich has notoeenaddressed in this thesis) is
the psychologicalreality of the mappingand blending operationsliscussed in the
manuscript. One direction ofresearchmay be instudying the cognitive process of
translation In chapter7, the grammaticablending operationsinderlyirg translationdata
were analyzedWhen the source and tget languages havalifferent conventions of
grammaticalblending (i.e., in what is considered a prototypical blend, and what is
considered amingrammaticablend), a word-for-wordranslationproducesunacceptable
target texts. Insuch cases, eonscious remnstructionof the sourcesentence blend is
required of the translatofpllowed by a new blending operation othe constructednental
representabin into the targeanguage'sintegrating constructions. Translation, thus,
provides anopportunity for analyzingthe consciousactivation of even very entrenched

linguistic blends.



In Mandelblit (1995a), the activationduring translation of entrenchethetaphorical
mappingwas investigated.Just like grammaticalblends, linguistic metaphorslie on a
continuum from thenost entrenchethetaphorg'dead' metaphors) to novedxtensions of
entrenched metaphors (cf. Lakoff, 1993).Mandelblit (1995a), | suggest that trslation
can activate aconscious processing @ntrenched metaphors: tfie source andarget
languages cormantionally use different metaphoricalmappingsystems, then a word-for-
word translation ofa metaphoricalexpressionnto the target languagmay result in an
unacepalde (or inconprehensile) targettext. In such casesthe translator must
consciously reconstruct the source text metafileor retrieve theanceptual sorce analog
andfind asetof corespandencesbetweenelementsin the source and tgetdomains), and
then map the reconstructed representation onto a thngetin in the targdanguage, based
on conventional metaphorical mapping systems in the target language.

The hypothesis in Mandelblit (1995a) is thatk of correlation betweethe conceptual
mappingsystems used ithe source and tget languages t@xpresssimilar events (or
feelings)would be a source fdurther dificulty in the translationprocess. Ifthe two
languages corentionally use different metaphoricalmappings toexpressthe samadea,
then translation would involveot only atransferprocessrom lexical itemsand idioms in
onelanguageto another but also a transfer from @oaceptual mapping systémanother.
The translatorwho encounters anetaphoricalexpressiommight be fixedon the source
language’sconceptualiation (mappingconventions),and thus betemporarily unable to
conceptualizeandverbalize thedeabased orthe targelanguage'sntrenchednappings.
This will show up inthe longertime it would takefor the translator tofind a translation.
The alternative hypothesis (then-cognitiveview of metaphors) itha metaphoriadioms
are stored as arbitrary strings of symbols in the lexicorisefource and tget lamguages
(and not as conceptual mapping systems). Inthe latter case, translation of literal

expressions and metaphorical idioms should not be any different. That is, the content of the



conceptual metaphoricalappingshould have no bearing on the translation process.

The experiment inMandelblit (1®5a) assessethe translationtime of idiomatic
metaphoricalexpressiongrom French toEnglish: some othe conventional counterpart
idioms inthe source andargetlanguagedi.e., idioms convention®y used to express the
same eventyvere based othe samemetaphoricalmapping system (butwith different
wording in the source andargetlanguages)pthers were based ddifferent underlying
metaphorical mappingystemgagain withdifferentwording), and yetothersinvolved no
metaphoricalcontent. The study shows asignificant difference in translatiotime -
translationtime was longestfor translations basedn different metaphoricalmapping
systems.

10.2.3 Language Acquisition

The grammaticablending viewsuggestshiat matery of languagenvolves not only
mastery of lexical andrammaticalconstructiongtheir linguisticform andtheir associated
semantic schema), but also mastergahplex cognitive sk, including mapping among
conceptualstructures,finding analogies,abstracting instances gferceivedeventsinto
general schemas,and extending hem to new events,blending novel events with
prototypical shemas andntegrating them intanew linguistic structures,and more. The
analysis in this thesisuggests thahe roleof grammaticalstructures(such as Hebrew
binyanin) is tomark theseconceptual operations language. It follows then thatastery
of such conceptual operations mpistcedethe correct use of grammatical forms.

Consider, forexample,the following data from Berman’'s(1982) study on the
acquisition ofHebrewbinyanimby children. Atthe age of tworears-old,Israeli children
still fail to use the correct morphologidahyan Marked improvement is shown only at the
age of three tdour yearsold. However,the following datafrom Berman's own child
(between thage of 2;6and 2;11) suggestshiat evernthoughthe childwas not yetable to

generate the correttinyan of the verb,she wasable to pgorm the correctblending
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operation, expressirggwhole observedausalsequence oéventsin a sinde basicclause
structure and a sitgy predicate, andnapping correctlythe participants in th@bserved
eventonto grammaticaklots inthe construction (examples-2 below). Theonly problem
seems to be that the child has maistered yet (at thage) the correarammatical §inyan

marking for the blending operation she performed.

(1) ra?iti(r.?.h-pa’al) et haciyurim leaba.
I-saw ACC the-drawings DAT-daddy.
‘I saw the drawings to Daddy’ (meaning: 'T showed the drawings to Daddy")

(2) ima oxelet(?.x.1-pa’al) oti hayom.
mother is-eating ACC-I today.
‘Mother is eating me today’ (meaning: “mother is feeding me today”).

The child in example&-2 incorrectlyusedbinyanpa'al rather thanhifil in the main
verb. Otherwise,the sentencesare syntacticallycorrect, with appropriateword order,
marking of tense, number, person, and gendeéhemain verband correct case marking
of nouns (the child coectly assigne a dative markerfor the recipient‘father’ in 1, but an
accusative markefor the patient-recipient- ‘me’ in 2, seediscussion ofthe Hebrew
Transfer vs. thaitransitive constructions irsection4.1). Note thatthe eror in the actual
verb form (rootbinyan used by thehild suggestshatthese sentence patns(1-2) were
not simply animitation of adult language(since probablyno adult has ever uttered
something like ‘see to father’ ¢eat me’). Wearethusled to the conjecture that the child
generated thedsvo sentence by hersqli.e., creativelyperformedthe blending operation

of a causal event sequence into a single integrating clause structure).
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10.2.4 Extending the mechanism of grammatical blending

The principal form of linguistic creativitydiscussed irthe dissertation ishe use of
mapping schemas extracted fromrenthed blends tgenerate novel linguistiexpressions
based on the same mapping configurafeg., see examplexd novel hif'il verbs, section
4.3). Anoher type of linguistiannovationmay be in thecompositionof two (or more)
entrenched blendingchemas tareate anew blending schemavith novel semantics. An
interesting example of such compositiorblending schemas tound inlisraeli Hérew: a
new morphological verbal pattern has evolved in collodd&brew -the patterritCuCaC
(hitp'ual). Hitpu'al is in fact a phonological composition oftwo standardbinyanim
hitCaCeC kitpa'el, sedion 6.4), and CuCaC fu'al, sed¢ion 6.2). The formal
(phonological and morphagical) composition ofthe two binyanimreflects aconceptual
composition ofthe blending schemas associatgith eachbinyan (the blending schemas

of pi'el andhitpa'elwere defined in chapter 6, and are illustrated in Figure 10-1 below).

I. PUAL Il. HITPA'EL

* AL causing
e Pred 1 event

causing
event

CAUSE

CAUSE

\
» A2 effected
e Predy event

effected
event

Fig

ure 10-1: Thepu'al andhitpa'elblending schemas

Note that theblending schemas qfu'al andhitpa'el overlap to a largextent. In both
schemas, acausal sequence of events irgegrated into thelntransitive syntactic

construction [NP V]. In both schemas, tausingpredicate is mapped ontbe verbal slot
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of the integrating constructi@nAnd in both schemas tladfected entitys mapped onto the
NP (subject) slot inthe integratingconstruction.The only difference betweerthe two
schemas is with regard to tbausalagent In the case ohitpa'el, the causal agerstnd the
affected entity are understood to constitute the gaypsical entity (andt is suggestedhat
both areconceptually mappednto the subject NRslot of the integratingconstruction). In
the case opu'al, the causal forcand theaffected entity areonstrued agwo distinct
entities. Acomposition ofthe two conceptual schemas Figure 10-1 wouldhus reflect
either arambiguity(or vaguenegswith regard to the identitgf the causaforce (the causal
force may be either internat external to the affecteghtity), or itmay reflect theaddition
of both causaforces (forcesnitiated both bythe affected entitytself and by arexternal
agent).

Consider now these ofthis newpattern(hitCuCaC) incolloquial Hebrew. Themost
prominent example iswith the root p.t.r. In combinationwith the pi‘el stem piter), it
means 'tdire (from job)'. In pu'al (the 'regular' passive ofpi‘el), it meansto befired'.
And in hitpa'el, it meansto resign' (i.e., 'tdire oneself'). Thecolloquial form hitputar
denotes an action of resignation which wafaat enforced onthe subjecti.e., the subject
was really fired, or forced to resign). pAsedicted by theomposition ofthe two blending
schemas in Figurd0-1, the form hitputar denotes araffectedentity (afired employee)
where the causal agent (who did the firing) is intentionally (or ironically) left ambiguous.

The example ofhitputar is an interesting instancef a conceptual pressure to
grammatically integrate tw@tets of a comon recurringevent(‘an enforced resignation’)
into a sirgle predicateThe linguistic integration isnotivated by thesharedphonological

structures as well as associated conceptual schemas of the two corbpysingm

6 In section6.5, it wasnotedthat the roowf the patternhitpa'el may profile eitherthe causing or the
effectedpredicate but morefrequently (in the majority ofverbs in thestandardlexicon) it profiles the
causingpredicate.
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10.2.5 Linguistic blending operations and general cognition

The "blended spaces" proposal oFauconnier and Tuam, and the "grammatical
blending" analysisdeveloped in thisdissertation, suggest highly dyramic view of
language processing. Generation of linguisticutterancesinvolves extensive on-line
operations of mappingcrossconceptualstructures andntegration of conceptual and
linguistic forms based on observed patterns cofrelation (or similarity). The main
cognitive compondrof languageanterpretation, in this @w, isthe detection of analogical
connectionsacrossconceptuabtructures. Théanguageprovides onlypartial information
about theseonnectionsand the languagaiser comples and extendshe reconstructed
mapping schemavith additional content (emergesemantics). This view olanguage
processing contrastwith traditional linguistics approachewhich link linguistic forms
directly to pre-definedsemanticstructures andruth conditions. Aninterestingquestion is
how much the blending view of langugg®cessing share witliccounts of othecognitive
processes, and with what we currently know about the brain.

In Mandelblit & Zachar(in press),recent conceptualevelopments in different sub-
domains of cognitive sciee are analyzed. The analysisggests thahe characteristics of
languageprocessing ageflected in the"conceptual blendig" approach share many
structural properties with curremtternativeviews on cognitive operations at different
levels of analysis (athe levelof neuralprocessing, athe level of mental representation,
and at the level of distributed social cognition). The alternative approaches to cognition also
share featuresvith epistemologicaldevelopments in moderRhysics, as well as with
uncerlying computationalassumptions ofConnectionism andhe study of Complex
Dynamic Systems. As the analysistli®e papessuggests, aonceptual change in cognitive
scienceoccurs fromthe traditional definition of cognitive constructs ashaving rigid
properties inherent tthe componentsomposingthe construct, to a dynamidefinition of

cognitive constructs agontext-sensitive antbased on changinpatterns ofcorrelation
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acrossthe composing elementginder different environmentaset-ups,different patterns
of correlation mayoccur, thereby delineating different cognitive constructs. These
constructs alsérequently haveemergenproperties whichare not presnt inthe substrate
of the composing elements.

Linguistic andconceptualblends share properties with thadternative definition of
cognitive constructs: theyare based onperceivedpattern of correlationacrossinput
structures andheir formationis inseparable fromthe contextualsetting (in different
contexts, different correlationpatternsare conceivedacross conceptualstructures and
different blends arise). Finally, blends like otdgnamic cognitive constructave aricher
and more developed semantibich is notreducible to a simpleomposition of the
semantics of the composing elements.

In another project (Grush & Mandelblit, in predandelblit & Grush, inpreparation),
neurophysiologicaldata (including aphasiadata), which have been interpreted as
supportingtraditional syntacticoperations,are reinterpreted in light of the "grammatical
blending" hypothesis. The issue of i@st is: what imeeded (in neurophysiological terms)
to supportblending operations®or example, to supporhapping(or projection)across
structures, neutogical binding mechanismsare required (such as synchrony binding
mechanisms Singer,1995); To support mesentatiorof blends with imerited structure
from input domains, newlogical "convergenceones" are required (such asthe ones

proposed by Damasio & Damasio, 1994).



