Schematic summary

This book hasanalyzedthe transferof informationfrom the speakr to the hearer
Theframewvork usedis the SLiM theoryof languagewhichis basedon Surfacecom-
positional,L inear I nternalM atching.This theoryis mathematicallyexplicit, of low
compl«ity, andsuitablefor computationalmplementationlt maybesummarizeds
thefollowing schemaof anartificial cognitive agentcalleda SLiM machine??
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A SLIM machingnteractswith the externalworld by meansof recognitionandaction
atthelevelsof bothlanguaggcomponent8—6) andcontext (component8-14).The
connectiorbetweenthetwo levelsis provided by the procedureof internalmatching
7. The interfacesto externalreality are sign recognitionand synthesigcomponents
1 and 2), and contextual recognitionand action (componentsl5 and 16). Internal
recognitionandactionareindicatedas17 and18, respectiely.

Thetraditionalcomponent®sf grammar(cf. 1.2.2)andthecomponentsf the SLIm
machinearerelatedasfollows:

22 Seealsop. 457,465et seq.
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ComponenB containsmorphologyin combinationwith lexical look-up andauto-
maticword form recognition.Componen#t comprisesyntacticanalysisandsemantic
interpretationComponen® containghe semantiaepresentationf naturallanguage
meaning Pragmaticss analyzedn termsof theinferencecomponens®.

A SLIM machinealsocontainsa numberof componentsvhich arenot partof tradi-
tional naturallanguageanalysisandarethereforeusuallyleft untreatedAll the com-
ponentsaarenamedbelow, andrelatedpassagem this bookarecitedby pagenumber

COMPONENTS OF A SLIM MACHINE

1.

5.

Interface of sign recognition

Transferfrom a realization-deperaht into a realization-indepefert medium
(d=), pp. 23-24; OCR systemsp. 24; desiderateof todays speechrecogni-
tion systemstheir quality, and preconditiondor their improvement,pp. 25-26;
processingf languagesigns,p. 70; transitionfrom iconto letter, p. 120.

. Interface of sign synthesis

Transferfrom a realization-indepeadent into a realization-dependémmedium
(i=d), speechsynthesispp. 23—-24;processingf languagesigns,p. 70.

. Analyzed surfaces of language input and output

Languagénterpretatiorandproduction pp. 97 and442; realization-indeperait

analysisof word, word form, morphemeandallomorphin morphology pp. 241—
250; lexical look-up, pp. 250-53and269-272 methodsof automaticword form

recognitionpp.253-257LA-MORPH, pp.259-278]exical framesfor the parts
of speechpp.478-47%ndp. 522.

. Algorithm of language interpretation

Surface compositionality pp. 77-86 and 416—420;formal grammay computa-
tional compleity, comparisornof C-, PS-and LA-Grammar type transpareng

input-outputequivalencewith thespeakr-hearercompleity of naturallanguage,
pp. 125-238;time-linear syntacticanalysisof naturallanguage pp. 301-366;
comparisonof logic, programming,and naturallanguagesdistinction between
metalanguage-baseohd proceduralsemanticspntologiesof semanticinterpre-
tation, pp. 371-406;schemaof the hearers languagdanterpretationp. 438; lan-

guagerecognitiongrammar_A-RCN-L, p. 466; SLIm 4, 6, and8, pp.468—-470;
semanticinterpretationof LA-grammarrules, p. 478; definition of LA-INPUT,

p. 479; example of a syntactic-semanticeriation, pp. 480-481;mappinga

meaning into a meaning, p. 500.

Algorithm of language production

LA-generatorpp.193—-195schemaf thespeakr’s languaggroduction p. 437;
languageactiongrammarLA-ACN-L, p. 466; SLiM 5, 7, and 9, pp. 469-470;
definition of LA-OUTPUT, p. 486; exampleof a semantic-syntactiderivation,
pp.486—487 mappinga meaning into ameaning, p. 499.
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. Semantic representation of language input and output

Representingontentby meansf concatenategdropositionspp. 62—63;process-
ing of languagesigns,p. 70; meaning andPoP-1,pp. 72—77;the sign typesof
symbols,indices,and names pp. 103—-117;representingconcatenategroposi-
tionsin aword bank,pp. 434-436;definition of L-proplets,p. 440; components
of ameaning andformal reconstructiorof PoP-1p.501.

. Interface of internal matching

Principlesof the SLImM theoryof languagep. 8; 2+1level analysisof referencep.
74; schemaof languagénterpretationand production,pp. 97 and442; semantic
interpretationof naturallanguagep. 374; the four basicontologiesof semantic
interpretationpp. 399-402;SLiMm 1-10,pp.467—-471jnternalmatchingbetween
ameaning andataskanalysisp. 502.

. Task analysis

STAR, pp. 69-120;the signtypesof symbols,ndices,andnamespp. 103-117;
the basicreferencemechanismén non-werbalcommunicationpp. 106—107;re-
lating storedcontentto the currentsituation,pp. 494—498;primaryvs. secondary
taskanalysis pp. 494—-495;inference-basethappingbetweera meaning anda
taskanalysis pp.496—-497.

. Inferences

Generalizationp. 441; episodicandabsolutenferencesp. 442; spatio-temporal
inferencing,pp. 444-450;inferencegrammard_A-INF-G (generalization)A-
INF-E (episodicinference),and LA-INF-A (absoluteinference)p. 466; modus
ponens,pp. 490-491;inferencerules E-inf,, and A-inf,,, pp. 491-493;impli-
cation rules impy;,g and impyecx, pp. 493—494;index-introducing (ID) and -
eliminating(DI) inferencedD-infy, ID-infg, DI-infr, andDI-infg, pp.496—497.

LA-MOTOR

De Saussura’'secondaw, pp.97-98;thoughtasnavigationthroughpropositional
contentpp.99-101;schemaf thespealer’'s languagegroduction p. 437;defini-
tion of LA-MOTOR, p. 458; extrapropositionald- andcnj-navigation, pp. 458—
459; autonomougontrol structureandtrackingprinciples,p. 459-462;example
of a navigation basedon LA-MOTOR andthe word bank24.1.11 pp. 484-485;
mappinga meaning into ameaning, p. 499.

Word bank

The nonlinguistichatureof theinternalcontet, pp. 63—64;2+1 level analysisof

referencep. 74; immediateand mediatedreferencepp. 75-76;finding the cor

rectsubcontgt, pp. 93—-96;the four basicontologiesof semantidnterpretation,
pp.399-402contet asaknowledgebase p. 429; model-andframe-theoretiat-

temptsatdefiningthecontet, pp.431-434propletsn awordbank,pp.435—-439;
the LA-grammarsof the context-level, p. 457;immediateand mediatedsubcon-
texts, pp. 462—-464;SLiM 1-10,pp. 467-471;context asa word bank,481-483;
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navigation througha word bank, pp. 484—485;relationbetweena context anda
taskanalysis pp.494—-496 502.

12. Algorithm of contextual recognition
From perceptiorto recognition,pp. 53-56;contetual recognitionandaction,p.
58 andpp. 65—-67;externalrecognitiongrammarLA-RCN-E andinternalrecog-
nition grammar.A-RCN-I, p. 466.

13. Algorithm of contextual action
Contetual recognitionandaction,p. 58 andpp. 65—67;externalactiongrammar
LA-ACN-E andinternalactiongrammarLA-A CN-I, p. 466.

14. Analyzed recognition and action
Natural and artificial vision, p. 54; reconstructegatternsJogical analysis,and
classificationp. 55.

15. Interface of contextual external recognition
16. Interface of contextual external action
17. Interface of contextual internal recognition
18. Interface of contextual internal action

Thereis greatvariation in the numberof pagesdevotedto eachcomponent.This
reflectsthe historicaldevelopmentandthe currentstateof researchin thefields con-
stitutingcomputationalinguistics.

For example,the syntacticresearchn linguistics, the semanticresearchin logic,
andthe technologyof parsingareall biasedtowardsanalyzinggiven languagesigns
—asin thehearemode.The correspondingpeakr modeof languageproduction,in
contrast,is a muchmorerecent,lesswell establishedsmaller application-oriented
topic whoserelationto the hearemodeis usuallyleft unaddresset?

Similarly, the analysisof the languagdevel is developedmuchfurtherthanthatof
the contet level. In fact,muchof theliteratureon semantichastaken greatpainsto
avoid ananalysisof cognitive statespusinghand-craftednodelsof the externalworld
asthe level of referencenstead®* Evenin artificial intelligencethe difficulties of
building artificial cognitive agentscapableof recognitionandactionin therealworld
areavoidedby designingvirtual agents®

2 Seethedifferentarchitecturesf naturallanguagegeneratior(NLG) in Section24.2.
24 geethediscussiorof [+constructie, +sensepntologiesin Sections20.2—20.5.
25 seethediscussiorof cognitive modelingin Section23.4.



