
Schematic summary

This book hasanalyzedthe transferof information from the speaker to the hearer.
Theframework usedis theSLIM theoryof language,which is basedonSurfacecom-
positional,Linear, InternalMatching.This theoryis mathematicallyexplicit, of low
complexity, andsuitablefor computationalimplementation.It maybesummarizedas
thefollowing schemaof anartificial cognitive agent,calleda SLIM machine:22

SCHEMA OF A SLIM MACHINE
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A SLIM machineinteractswith theexternalworld by meansof recognitionandaction
at thelevelsof bothlanguage(components3–6)andcontext (components8–14).The
connectionbetweenthetwo levels is providedby theprocedureof internalmatching
7. The interfacesto externalreality aresign recognitionandsynthesis(components
1 and 2), and contextual recognitionand action (components15 and 16). Internal
recognitionandactionareindicatedas17 and18,respectively.

Thetraditionalcomponentsof grammar(cf. 1.2.2)andthecomponentsof theSLIM

machinearerelatedasfollows:
��� Seealsop. 457,465et seq.
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Component3 containsmorphologyin combinationwith lexical look-up andauto-
maticwordform recognition.Component4 comprisessyntacticanalysisandsemantic
interpretation.Component6 containsthesemanticrepresentationof naturallanguage
meaning.Pragmaticsis analyzedin termsof theinferencecomponent9.

A SLIM machinealsocontainsanumberof componentswhicharenotpartof tradi-
tional naturallanguageanalysisandarethereforeusuallyleft untreated.All thecom-
ponentsarenamedbelow, andrelatedpassagesin thisbookarecitedby pagenumber.

COMPONENTS OF A SLIM MACHINE

1. Interface of sign recognition
Transfer from a realization-dependent into a realization-independent medium
(d � i), pp. 23–24;OCR systems,p. 24; desiderataof today’s speechrecogni-
tion systems,their quality, andpreconditionsfor their improvement,pp. 25–26;
processingof languagesigns,p. 70; transitionfrom icon to letter, p. 120.

2. Interface of sign synthesis
Transfer from a realization-independent into a realization-dependent medium
(i � d), speechsynthesis,pp.23–24;processingof languagesigns,p. 70.

3. Analyzed surfaces of language input and output
Languageinterpretationandproduction,pp.97 and442;realization-independent
analysisof word,word form, morphemeandallomorphin morphology, pp.241–
250; lexical look-up,pp.250–53and269–272;methodsof automaticword form
recognition,pp.253–257;LA-MORPH, pp.259–278;lexical framesfor theparts
of speech,pp.478–479andp. 522.

4. Algorithm of language interpretation
Surfacecompositionality, pp. 77–86and 416–420;formal grammar, computa-
tional complexity, comparisonof C-, PS-andLA-Grammar, type transparency,
input-outputequivalencewith thespeaker-hearer, complexity of naturallanguage,
pp. 125–238;time-linear syntacticanalysisof natural language,pp. 301–366;
comparisonof logic, programming,and natural languages,distinction between
metalanguage-basedandproceduralsemantics,ontologiesof semanticinterpre-
tation,pp. 371–406;schemaof thehearer’s languageinterpretation,p. 438; lan-
guagerecognitiongrammarLA-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-semanticderivation, pp. 480–481;mappinga
meaning� into a meaning	 , p. 500.

5. Algorithm of language production
LA-generator, pp.193–195;schemaof thespeaker’s languageproduction,p.437;
languageactiongrammarLA-ACN-L, p. 466; SLIM 5, 7, and9, pp. 469–470;
definition of LA-OUTPUT, p. 486; exampleof a semantic-syntacticderivation,
pp.486–487;mappinga meaning	 into ameaning� , p. 499.
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6. Semantic representation of language input and output
Representingcontentby meansof concatenatedpropositions,pp.62–63;process-
ing of languagesigns,p. 70; meaning� andPoP-1,pp. 72–77;the sign typesof
symbols,indices,and names,pp. 103–117;representingconcatenatedproposi-
tions in a word bank,pp. 434–436;definitionof L-proplets,p. 440;components
of a meaning� andformal reconstructionof PoP-1,p. 501.

7. Interface of internal matching
Principlesof theSLIM theoryof language,p. 8; 2+1level analysisof reference,p.
74; schemaof languageinterpretationandproduction,pp. 97 and442;semantic
interpretationof naturallanguage,p. 374; the four basicontologiesof semantic
interpretation,pp.399–402;SLIM 1–10,pp.467–471;internalmatchingbetween
ameaning� anda taskanalysis,p. 502.

8. Task analysis
STAR, pp. 69–120;thesign typesof symbols,indices,andnames,pp.103–117;
thebasicreferencemechanismsin non-verbalcommunication,pp. 106–107;re-
lating storedcontentto thecurrentsituation,pp.494–498;primaryvs.secondary
taskanalysis,pp. 494–495;inference-basedmappingbetweena meaning	 anda
taskanalysis,pp.496–497.

9. Inferences
Generalization,p. 441;episodicandabsoluteinferences,p. 442;spatio-temporal
inferencing,pp. 444–450;inferencegrammarsLA-INF-G (generalization),LA-
INF-E (episodicinference),andLA-INF-A (absoluteinference),p. 466; modus
ponens,pp. 490–491;inferencerules E-inf 
�� and A-inf 
�� , pp. 491-493;impli-
cation rules imp������ and imp������� , pp. 493–494;index-introducing (ID) and -
eliminating(DI) inferencesID-inf � , ID-inf � , DI-inf � , andDI-inf � , pp.496–497.

10. LA-MOTOR
DeSaussure’ssecondlaw, pp.97–98;thoughtasnavigationthroughpropositional
content,pp.99–101;schemaof thespeaker’s languageproduction,p. 437;defini-
tion of LA-MOTOR, p. 458;extrapropositionalid- andcnj-navigation,pp. 458–
459;autonomouscontrolstructureandtrackingprinciples,p. 459–462;example
of a navigation basedon LA-MOTOR andtheword bank24.1.11,pp. 484–485;
mappingameaning	 into a meaning� , p. 499.

11. Word bank
Thenonlinguisticnatureof theinternalcontext, pp.63–64;2+1 level analysisof
reference,p. 74; immediateandmediatedreference,pp. 75–76;finding thecor-
rect subcontext, pp. 93–96;the four basicontologiesof semanticinterpretation,
pp.399–402;context asaknowledgebase,p. 429;model-andframe-theoreticat-
temptsatdefiningthecontext, pp.431–434;propletsin awordbank,pp.435–439;
theLA-grammarsof thecontext-level, p. 457; immediateandmediatedsubcon-
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
Fromperceptionto recognition,pp.53–56;contextual recognitionandaction,p.
58 andpp. 65–67;externalrecognitiongrammarLA-RCN-E andinternalrecog-
nition grammarLA-RCN-I, p. 466.

13. Algorithm of contextual action
Contextual recognitionandaction,p. 58 andpp.65–67;externalactiongrammar
LA-ACN-EandinternalactiongrammarLA-ACN-I, p. 466.

14. Analyzed recognition and action
Naturalandartificial vision, p. 54; reconstructedpatterns,logical analysis,and
classification,p. 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

There is greatvariation in the numberof pagesdevoted to eachcomponent.This
reflectsthehistoricaldevelopmentandthecurrentstateof researchin thefieldscon-
stitutingcomputationallinguistics.

For example,the syntacticresearchin linguistics,the semanticresearchin logic,
andthe technologyof parsingareall biasedtowardsanalyzinggiven languagesigns
– asin thehearermode.Thecorrespondingspeaker modeof languageproduction,in
contrast,is a muchmorerecent,lesswell established,smaller, application-oriented
topic whoserelationto thehearermodeis usuallyleft unaddressed.23

Similarly, theanalysisof thelanguagelevel is developedmuchfurther thanthatof
thecontext level. In fact,muchof theliteratureon semanticshastakengreatpainsto
avoid ananalysisof cognitive states,usinghand-craftedmodelsof theexternalworld
as the level of referenceinstead.24 Even in artificial intelligencethe difficulties of
building artificial cognitive agentscapableof recognitionandactionin therealworld
areavoidedby designingvirtual agents.25

��� Seethedifferentarchitecturesof naturallanguagegeneration(NLG) in Section24.2.��� Seethediscussionof [ � constructive, � sense]ontologiesin Sections20.2–20.5.��� Seethediscussionof cognitive modelingin Section23.4.


