Conclusion

The most surprisingspect othe organization olanguage and tught
is perhapsthe fundamentalnity of the cognitive operations thaserve to
construct the simple meaningseseryday lifethe commorsensereasoning of
our daily existence,the more elaboratediscussionsand arguments that we
engage in, and the superficially far more ctarscientific tleories andartistic
and literary productions that entire cultures develop over the course of time. We
have seen that the simplest meaningsrafact notsimple atall. They rely on
remarkable cognitivemapping capacities, imense arrays of intricately
prestructured knowledge, ardceptional onihe creativity. Theyalso rely on
the impressive,and poorly understood,human abity to resdve massive
underspecification at lightning speeds.

The cognitive operations fased on irthe pesentwork includecross-
spacemapping, access andgpreading principlesspace-tracking by shifting
viewpoint and focusmatching, structur@rojection, andconceptuablending.

We are notconscious ofperforming these operationghen we speak, think,

and listen. Everything takes place very fast, and only the words themselves and
the globalemergence of mearg are accessible toonsciousness. Atther

levels ofthought, such ascience,poetry, orrhetoric, there may be more

awareness of some dhe operations. Wemay consciously perceive an



analogy, a metaphor, or a metonymyet, typically, eventhen, most of the
efficient cognitive processes are hidden fnaew, andtheir overallstructure is
seldom directly apprehended.

Language is not a coder such operations. Their complexity far
exceeds theovert information that a languagerm could carry. Instead,
language serves to prompt the cognitive constructions, by means of very partial,
but contextually veryefficient, clues and cuesOur subjectiveimpression, as
we speak andisten, is that whedanguageoccurs, meaninglirectly ensues,
and therefordhat meaning istraightforwardly containeth language. This
fiction is harmless irmany areas of everyddife - buying groceries or going
fishing -, but may well be quite pecious in others - trials, politics, ardkeper
social and human relationships.

As in other areas ofcience, knowledge iggnorance. Catching a
glimpse of the elaborate mappings and blends thaiperate in meaning
construction also reveals our vast ignorance of such processes. At this time, no
one has @lear idea ofhow the brain carries out thieigh level operations in
guestion. And there is no computational model tltaipturesthe essence of
analogy, blends, odomain matching’ Clearly, symbolic rule production
systemsareinadequate. Theonsensus ihat a conndonist neuralnetwork
architecture is closest to what the brain seems to be doing. And e, aneas
studied in this bookthere is multiplebinding from one space tnother,from
roles tovalues,and frommultiple inputs toblends. Multiplebinding of this
sort, structureprojection, and giséxtractiord represent a foridable challenge

for any modeling approach.



When we dealvith a sngle language,the complexities of modeling
meaning donot necessarily jumput, especially if the contexhas been
artificially restricted to amicro-world, asin Winograd'scelebratedSHRDLU 3
It is perhaps irthe domain ofmachinetranslation tat some researchefsave
become most acutely aware ofwhat Oettinger (1963) aptly calls the"very
mysterioussemanticprocesses that ahle most reasonablpeople tointerpret
most reasonable sentenaasequivocallymost of the time.” The reason
translation revealsome ofthe hidden complexity is thatdifferent languages
have developed differemtays to pompt therequiredcognitive constructions.
In addition,of course different cultues organize theibackground knowledge
differently. Goodtranslationthen, equires ajuasi-total reconstruction of the
cognitive configurations prompted by one languagd adetermination of how
another language would set aimilar configuration with aradically different
promptingsystem and prestructuréackground. It was commonly assumed
for a longtime thatthis type ofdifficulty was afeature of literarytranslation,
but that in everyday ljective' domains, likecommercescience, ofindustry,
the differenceswould betractable. Thishasturned out not to beéhe case,
which comes as nsurprise inthe context of the presehbok: the nature and
the complexity of the cognitive operations are the same in all cases.

When meaningconstruction istaken into account, the fundamental
cognitive ssues of leaing and evolution appear in a differdight. Clearly,
what children learn is not language struciarthe abstract.They acquireentire
systems of mappings, blendand framing, along with their conomitant

languagemanifestations. lfanything, the poverty of stimulus argumertt is



even stronger fothe learning osuchelaboratesystems tharor syntax alone.
There is littledoubtthat children come into thevorld innately endowed with
powerful capacities talevelopsuch systems ithe appropriateenvironments.
But it is also truethat therequiredcognitive orationsoperate generally in
thought andaction. They are not specific tdanguage, andhe poverty of
stimulus argument is not an argumésnt an autonomoukanguageaculty. In
fact, as wehave genrepeatedlythroughoutthe pesentwork, the cognitive
operations that play eentral rolein the construction of everydayneaning are
alsothe operations that apply teasoning, thinkingand understanding quite
generally. There might still bef course purely structuralanguageuniversals
that hold independently of the system of meanivay they help taeploy. But
we cannotknow this by studying wordcombinations inisolation, anymore
than we carunderstandhe structuralproperties ofaddition or multiplication
routines across cultures withaeference taheir mathematicafunction. For a
child, to know agrammar is not primarily t&know which stringsare well-
formed orill-formed; it is to know how to apply partial grammatical
instructions incontext to prodce appropriateognitive conigurations. For a
cognitive scietist, linguist, orphilosopher of language, to understand the
nature of grenmar, and tcanalyzespecific grammars, isto provide explicit
accounts ofhow grammatical constructions cdribute in context to the

elaboration of cognitive configurations.

Most of the data irthis book comes fromlanguage inthe spoken
modality. Butthere isnow impressiveevidencefor the key role ofmental

spaces and mappings signed language@.iddell (1995a, 1995b)yan Hoek



(1996), Pouh (1996))® Because thanodality is different, overt linguistic
manifestations of mental spamegjanization can bquite differentandrevealing

in signed languages. Scott Liddell, in the work cited, has developed a powerful
notion of grounded mentapace. Hehows howgroundedconceptuakpaces

are part of our general thinking capacit&sg how theyare put to specificise,

and grammatically signale@) the anaphorisystem ofASL. Theseimportant
resultsfit in with our generaltheme that meaning at tlmeost basic levels is
supported anddriven by general, not specifically linguistic, cognitive

operations.

The othermajor cognitiveissue isthe question of how language
appeared ithe course obiological evoluion. Weseem tdack the continuity
oftenfound for development obrgansand physical capacities.There is no
record of speci with rudimentary languagebilities that would provide
missing links between the absence of language and its full blown instantiation in
homo sapiens. However, if weonsiderthe bigger picture outlined in this
book, there is prhapsmore continuity than we hadhought. Tle essence of
language, under the view | have presented, is the meaning construction system -
mappings, framesand spaces. The words andsentencesare a surface
manifestation othis complex activity. And thereis everyreason tahink that
the general cognitivgprocesses wehave consideredare not restricted to
humans. Other biological organisms(mammals in particular) engage in
building frames, projectingtructure, ananakinganalogies, and mg species
have elaboratesocial structures andtultural models, aspect®f which are

internalized by individual members.






Footnotes

! Douglas Hofstadter, in his review of the bddkntal Leaps, by Holyoak and
Thagard, points teeriousproblems incontemporary modeling oénalogy.
Hofstaders view is thatthe hardest part of analogicakasoning, gist
extraction, isalreadydone covety by the analyststhemselves irthe way that
they set up théputs totheir models. The mod&ers andthose whoevaluate

their models are thus victims of a 'giant ELIZA effect’. See Hofstadter (1995b)

2 As we saw in Chapters IV and, only very partial structures geéexploited forthe purpose
of analogy formation, metaphor, and blending. Extracting the right partial structuregistthe
- from the considerablamount ofstructureand organization availablér anyreal domain is
beyondthe capabilities oturrentmodels, which skirt the issue by focusing on #rmalogy

processfter suitable gist-extraction.

3 Winograd (1972).

4 Cited in Dreyfus (1979). Dreyfus discusses vergogently some of theonsiderable
problems posed bwpatural languagenderstandindor explicit computationor formalization.
The phenomena we have studied in the present book suggest that the obstacles to modeling are

even greater than Dreyfus envisione

® Mandelblit (1995a).



® Noam Chomsky has often argued that ¢higlenceavailable to achild learning alanguage
in a particular environmentdically underdeterminethe syntactic systeractuallylearned by

the child. See, for example, Chomsky (1972).

" This very ancient tradition of language studirying to explain whagrammar does, not
just whatgrammarlooks like - hasbheenrevived in cognitive-functionallinguistics (e.g.
Langacker(1987, 1991),Deane,Croft, Fillmore and Kay, Fauconnier & Sweetser (1996),
...). It goes far beyond thearrow characterization afyntacticwell-formednessrivileged by

structuralist and generative approaches.

8 This line of research was first undertaken, in unpublished work, by Richard Lacy in the late

nineteen seventies.



