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23.SLIM machine in the hearer mode

23.1 External connections and motor algorithms

23.1.1 Static structures of theSLIMm machine

word type word tokelwoplet)
v W _
M-form I-formy,¢
role | continuations
M-concept index
_M-concept
< ...................
M-concept I-concept;,,.
rOIe .................................... Continuations
index
A A
céncept type doncept tokéroplet)

verbal token line

internal matching

contextual token line
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23.1.2 External connections and motor algorithms of the&sLIM machine

LA-SL__J syntax
: LA—SU semantics

] - [

M-form v I-form; .
language-based role continuations
recognition— M-concept index
<—action M-concept

< .........................
<----- = | M-concept | - P = | l-concept;,.
context-based role oo C pontinuations
recognition— -’ index
<—action N : A

CO-RE syntax_f LA-NA syntax
LA-NA pragmatics

- LA-SU pragmatics
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23.2 TenSLIM states of cognition

23.2.1SLI1m 1: Recognition(contextual)

M-form
role
M-concept

I-form; .
continuations
index
M-concept

----- > M-concept -—---------——=_| l-concept;,.
role ’/D N continuations
) .
— index

]

23.2.2SLIM 2: Action (contextual)

M-form
role
M-concept
- - M-concept ity
role A 0
</l

I-form; .
continuations
index
M-concept

I-concept;, .
continuations
index

]
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23.2.3SLIM 3: Inference (contextual)

M-form I-forr'nloc'

role continuations

M-concept index
M-concept

M-concept I-concept;, .
role | continuations
index

23.2.4SL1m 4: Interpretation of language (mediated reference)

— ] M-form N I-formy .
role 0 continuations
M-concept index
M-concept

M-concept I-concept; .
role continuations
index
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23.2.5SLImM 5: Production of language(mediated reference)

= M-form ,_"fo”,nloc,
role continuations
M-concept :\r/]ldc:eé(ncept

M-concept I-concept;,, .
role | continuations
index

23.2.6SLIM 6: Language-controlled action(immediate reference)

— M-form ] I-forr_nloc_
role 0 continuations
M-concept Il\r/lldci;(ncept

<---7 M-concept =TTTTTTTTT oot I-concept; .
role A continuations
- index
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23.2.7SLIm 7: Commented recognition(immediate reference)

- M-form ,_"fo”,nloc,
role continuations
M-concept :\r;ldfc;(ncept

it M-concept T > | l-concept,,..
role S continuations
5 index
=~

23.2.8SLIM 8: Language-controlled recognition(immediate reference)

— M-form ] I-forr_nloc_
role 0 continuations
M-concept Il\r/lldc(;e(;(ncept

it M-concept ottt > | l-concept;,,.
role A continuations
vy index
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23.2.9SLIM 9: Commented action(immediate reference)

- M-form
role
M-concept

index
M-concept

|

[ 1-formy .
{_conﬂnuaﬂons

== M-concept =TTt C I-concept; .
role P 0 continuations
vy index

]

23.2.10SLIm 10: Cognitive stillstand

M-Form
role
M-concept
M-concept
role

LFonnlOC
continuations
Index
M-concept

I-concept; .
continuations
Index

]
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23.2.11 Notions grounded in the terbLImM states

Context-basedognition is represented by 1 to S.im 3,

Language-basedognition is represented by 81 4 and &M 5,

Simultaneous context- and language-baseghition is represented byL81 6 to S.im 9.
Context-basedognition distinguishes betweescognition(SLimM 1), action(SLim 2), andinferencing(SLiM 3).

Language-basedognition distinguishes between thearer modg€SLIM 4, SLim 6, SLIM 8), and thespeaker
mode(SLIM 5, SLiIM 7, SLIM 9).

Mediated referenc€SLIM 6 to S.IM 9) is distinguished fronnmmediateeference (8ImM 4, S_.im 5).

In immediate referengdanguage-basecdontrol (SLim 6, SLiM 8) is distinguished from context-basedm-
menting(SLIM 7, SLIM 9).
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23.3 Semantic interpretation of LA-SU syntax

23.3.1 Representing inflectional variants in a word type

M-form:  square M-form: square’s M-form: squares M-form: squares’
category:  (SN) category: (NG) category:  (PN) category: (NG)
property:  singular property: singular property: plural property:  plural

PoS: noun
common core

M-concept: 3.3.2
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23.3.2 Word form recognition and derivation of a woplet

automatic
word form recognition

;

LA-SU semantics

v

———————————— =| M-form sur:  I-form;,,.
inflectional category O .
_ , syn: categor
type properties LA-SU syntax y et gory B
1] properties
comman PoS sem: | continuations
core M t index
-eoncept M-concept
word type woplet
|-concept
M-concept _ p_loc
continuations
role | index
concept type coplet
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23.3.3 Nominal, verbal, and adjectival woplet structures

nominal woplet

verbal woplet

adjectival woplet

sur: sur; _
V- syn: sur:
yn. _ - _ syn:
properties: properties: roperties:
cont.: [MOD:] cont..: -MOD:] PP NP.'
sem: VIrErlfB: sem: :er:']:. sem: | €Ot [VERB:]
index: [:Od ] index: gpr:] index: [prn]
i M-concept: i M-conc_ept: _M-concept:
CF fa=
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23.3.4 Schema of semantically interpreted LA-SU rule

rule:
syn: (ss-patteri (nw-pattern — (ss-patterr
sem: semantic operations
input: output:
sur: sur:m sur:n sur; sur:m+n
syn:(ay| ... [syn:{(c)| + |syn:(e) syn:{(a)| ... |syn:(Q)
semb sem:d | . sem:f | sem:b sem:h

1 ) 1+1 1 1+1
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23.3.5 The six basic operations of the LA-SU semantics

1. copyss: include the woplets of the sentence start in the result.

2. COPY..: include the woplet of the next word in the result.

3. m.X —| a | ny.y: copy the values of the source feature x inaudditively into the goal feature y inan
whereby R and i, may be the woplets of the sentence start or the next word.

4. m.X —| e = ne.y: copy the values of the source feature x inaxclusively into the goal feature y inbn
whereby the value of y must be NIL (empty value).

5. m.x —| r = n..0: substitute all occurrences of the variablen n, simultaneously with the value of the
source feature x injn

6. n.x —| m (— n.x: mark the first value of the source feature x in n, whereby the value of x must be a list.
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23.3.6 Comparison of additive and exclusive copying

Additive:

nw.y —
COPYss

—> SS.X

x:a], x], + [y:b]= [xxab], [xx b],

Exclusive:

nw.y—
COPY;

— SS.X

(x:a], [x], + [y:bl= [xa], [xxb],

e ¥ =
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23.4 Example of syntactic-semantic derivationl(A-E4)
23.4.1The man gave Mary a flower because he loves her.

23.4.2LA-E4for adverbial subclauses of English

LX = LX of LA-E3plus {(slowly (ADP) *), (because (# ADP) *)}
Variable definitions = those dfA-E3plusmne {np U {V, VI}}

STs =4er { [(X) { 1 DET+ADJ, 2 DET+N, 3 NOM+FV, 4 AUX+MAIN, 5 STRT-SBCL}]}
DET+ADJ: (hx) (ADJ) = (nx) { 6DET+ADJ, 7 DET+N
DET+N: (nx) (n) = (X) { 8 NOM+FV, 9 FV+MAIN, 10 AUX+NFV,
11 ADD-ADP, 12 IB
NOM+FV: (np#X(nPyV) = (Y#X)
(np) (np’' x V) = (XV) {13 FV+MAIN, 14 AUX+NFV, 15 ADD-ADP,
16 1P}
FV+MAIN: (np #X) (y np) = (Y X)
(np' x#y) (znp) = (zx#Y)
(np' x V) (y np) = (y x V){17 DET+ADJ, 18 DET+N, 19 FV+MAIN, 20 IpP
AUX+NFV: (aux#xV)(auy = (xV)
(aux#x V) (yauy = (Y#xV)

e ¥ =
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(auxV) (x aux) = (xV) {21FV+MAIN, 22 IP}
AUX+MAIN:( np auxV) (x np’) = (x auxVI) { 23 AUX+NFV, 24 DET+ADJ, 25 DET+}
ADD-ADP: (x ADP) (mny) = (X mny)

(mny) (x ADP) = (x mny) {26 STRT-SBCL, 27 NOM+FV, 28 FV+MAI}

STRT-SBCL: (# x) (ynp) = (y np# X) {29 DET+ADJ, 30 DET+N, 31 NOM+FV,
32 ADD-ADP}
IP: (vt) (vt x) = (X) {}

STr =des { [(V) P ip], [(VI) rpip]}
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23.4.3SYNTACTICO-SEMANTIC ANALYSIS OFfield contains triangle

combination step 1:

field + contains field contains
syntax: (N) (NAV) - (AV)
|

np: field verb:  contain np: field verb: contain
semantics: FUNC: - FUNC: contain ARG: field
prn: 23 prn: 23 prn: 23
combination step 2:
field contains + triangle
syntax: (AV) ()
| |
np: field verb: contain triangle
semantics: FUNC: contain ARG: field
prn: 23 prn: 23
field contains triangle
syntax: = V)
np: field verb: contain np: triangle
FUNC: contain ARG: field triangle FUNC: contain
semantics: — prn: 23 prn: 23 prn: 23
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23.4.4The man gave Mary a flower because he loves her.

23.4.5 Applying DET+N tothe + man

syn: (n x) (n) — (X)
sem: nw.M—| r |— ssll
COPYiss
[ sur: the sur: man [ sur: the man ]
syn: (SN’ SNP) syn: (SN) syn: x (SNP)
[P: (sg def) P: [P: (sg def)
| MOD: | MOD: | MOD:
< [VERB:] < [VERB:] — < [VERB:]
sem: sem: sem:
! prn: (1) ’ prn: = ’ prn: (1)
©lid: +1 Clid: = Clid: x 1
M: [ | M: man |Mixman | |
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23.4.6 Applying NOM+FV to the man + gave

syn: (np) (np x V) (x V)
sem: nw.M—{ e (- ss.VERB
a |- nw.NP
COPYnw
sur: the man sur: gave sur: sur: the man gave
syn: (SNP) syn: (N’ D" A" v) syn: (SNP) syn:x (D" A’ V)
[P: (sg def) [ P: past tense | [P: (sg def) [P: (past tense)
. |MOD: ~|MOQOD: _ |MOD: . |MOD:
c {VERB:} < {NP: } c [VERB:*give} c {NP:* <man>}
sem: sem:; sem: sem:
[P (1) . |[Prni= | (1) | [Pk (1)
S lid: 1 " |epr: S lid: 1 " |epr:
i | M: man i | M: give | i | M: man i | M: give |
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23.4.7 Applying FV+MAIN to the man gave + Mary

syn: (np’ x V)
sem:

sur: the man gave
syn:x (D" A’ V)
P: (past tense) |
c. {I\/IOD: }

"~ |NP: (man)
' [prn: <1)}

epr:

sem:

| M: give

(ynpp —

nw.M—| a — ss.NP

ssM— e |~ nw.VERB

COPYss COPYnuw

[ sur: Mary
syn: (SNP)
[P: (sg name) |
MOD:
c {VERB:}
sem:
' {prn::}
Clid: +1
i | M: Mary 114
“sur: the man gave Mary
syn:x (A" V)
[P: (past tense)
. c. {MOD:
" |NP: (man,x Mary)
sem:
' {prn: <1>}
epr:
i | M: give

|

{(yxV)
[sur: )
syn: (SNP)
[P: (sg name)
c: {MOD: }
" | VERB: x give
sem:
' {prn:* <1>}
Clid: % 2
i | M: Mary 114
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23.4.8 Applying FV+MAIN to the man gave Mary + a

syn: (np' x V) (ynp) == (yx V)
sem: nw.M—| a — ss.NP

ss.M—| e - nw.VERB

COPYss COPYnw

sur: the man gave Mary i sur: a
syn: (A" V) syn: (SN’ SNP)
[P: (past tense) ] [P: (sg indef) |
c. {I\/IOD: } N c. {I\/IOD: }
"~ |NP: {man, Mary " | VERB:
sem: sem:
' [prn: <1)} ' {prn::}
" |epr: " lid: +1
| | M: give 113 | |M: [ 115
sur: the man gave Mary a 1 [sur: ]
syn:x (SN’ V) syn: (SN’ SNP)
[ P: (past tense) ] [ P: (sg indef)
. c. {MOD: } c: {MOD: }
" |NP: {man, Maryx ) " | VERB: x give
sem: sem:
y [prn: <1>} y [prn: <1>}
" |epr: S lid: % 3
i | M: give 115 L M: O 115
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23.4.9 Applying DET+N to The man gave Mary a + flower

syn: (n x)
sem:

sur: the man gave Mary a
syn: (SN’ V)
[P: (past tense)
c. {MOD:
" |NP: {man, Mary,[)

' {prn: <1>}

sem:

epr:
| M: give

|

() — (%)
nw.M — r |- ssli
COPYss

[sur: i sur: flower ]
syn: (SN’ SNP) syn: (SN)

[ P: (sg indef) [P: ]

c: {MOD: } c. {I\/IOD: }

" | VERB: give " | VERB:

sem: sem:

' [prn: <1>} ' {prn::}

" lid: 3 " lid: =

i M: O 115 i | M: flower | |,

sur: the man gave Mary a flower 1 [sur: ]

syn: (V) syn: (SNP)

[ P: past tense ] [ P: (sg indef)
. c. {MOD: } c. {MOD: }
" |NP: (man, Mary,x flower) " | VERB: give
sem: sem:
y [prn: <1>} y [prn: <1>}
" |epr: " lid: 3
i | M: give 113 L | M: x flower 115
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23.4.10 Applying ADD-ADP toThe man gave Mary a flower + because
syn: (mny) (x ADP) = (xmny)

sem: ss.prn— € (= nw.pl

nw.prn— € (- nw.p2

nw.epr—| a |— ss.epr

COPYs s C(_)F)an

['sur: because
sur: the man gave Mary a flower 1 syn: (# ADV)
syn: (V) [P: 1
[P: (past tense) ] c: [MOD:]
c: [MOD: ] n " INP:
sem: NP: (man, Mary, flowey sem- prm: @
" [prn: (1>] " pl:
" |epr: " |epr: |con: because
i | M: give 113 p2:
i | M: 117
[sur: 1 [sur: the ... flower because i
syn: (V) syn:x (# V)
[ P: (past tense) | [P: 1
c: [MOD: ] c: [MOD:]
" [NP: (man, Mary, flowey " [NP:
—
sem: prn: (1) sem: prn: x (2, 1)
pl:1 I pl: x1
epr: x | con: because " |epr: |con: because
[pz: 2 ] [pZ: * 2 ]
i | M: give 113 L | M: 117
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23.4.11 Theepr feature structure introduced by the The conjunctionbecause

pl:
epr: [con:becaus

p2:
23.4.12 Applying START-SUBCL toThe man gave Mary a flower because + he

syn: (# x) (y np) = (y np #x)
sem: COp¥ s COpYnw
[sur: the man gave M. af. becalse [sur: he i
syn: (# V) syn: (SNP)
[P: ] [P: (nom sg) |
. |MQOD: . |MQOD:
c [NP: ] * c [VERB:]
sem: sem:
! prn: (2, 1) ! prn: =
" |epr:1 bec2 Clid: +1
| | M: ] 1= | [Mipro-1 - ] 1g
[ sur: the man gave M. a f. because|he [sur: i
syn:x (SNP # V) syn: (SNP)
[P: ] [P: (nom sg) ]
. |MQOD: . |MQOD:
= c [NP: ] c [VERB:]
sem: sem:
[P (2, 1) | [Prn:x (2, 1)
" |epr:1 bec2 Clid: x 1
| | M: i 17 L | M: pro-1 1]g
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23.4.13 Application of NOM+FV to The man g. M. a f. because he + loves

syn: (np #X) (np' y V) = (Y#X)
sem: ss.M— a (— nw.NP
nw.M —{ € |- ss.VERB
nwM— € |- ss.M
NW.NP - € |- ss.NP
nw.P— € |- ss.P
COPYs s
[sur: The ...lecause he [sur: [sur: loves T
syn: (S_NP #V) _ syn: (S_NP) syn: <S3’ A V)
P: P: (nom sg) [P: (present tense) |
. |MOD: . |MOQOD: . |MOD:
c [NP: ] < [VERB:] c [NP: ]
sem: sem: sem:
- [P (2, 1) - [P (2, 1) | |[Prn:=
" |epr:1 bec2 S lidr 1 " |epr:
i | M: ] | | M: pro-1 i | M: love 119
sur: The ...lecause he loves] [sur: i
syn: ( x Al #V) syn: (SNP)
[P: * present tense | P: (nom sg)
C: MOD: C: MOD:
= " [NP: x pro-1 " | VERB: x love
sem: sem:
- [Pm:(2, 1) . [pm:(2, 1)
" |epr:1 bec2 S lid: 1
| | M: x love ] | | M: pro-1 11g
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23.4.14 Application of FV+MAIN to The m. g. M. a f. because he loves + her

syn: (np' # x) (ynp) = (yx)
sem: nw.np—| a [— ss.NP

ss.verb— € |— nw.VERB

ss.prn—{ M = ss.prn

COpYss COPYnw

‘sur: The ... lecause he lovgs [sur: her
syn: (A’ # V) syn: (SNP)
[ P: present tense ]| [P: (obl sg)
MQOD: MQOD:
< [NP: pro-l] + < [VERB:]
sem: sem:
! [prn: (2,1) ] ! {prn:=]
" |epr:1 bec2 Clid: +1
i | M: love 117 | |[M:pro-2 | |4
[sur: The ...lecause he loves her]
syn: ( % V)
[ P: present tense ]
_ c. [MOD: ]
" |NP: pro-1x pro-2
sem:
" [prn: * (2-, 1)]
" |epr:1 bec2
| | M: love ]

sur:
syn: (SNP)
[P: (obl sg)
c: [MOD: ]
" | VERB: x love
sem:
" [prn: * (2-, 1)]
Clid: %2
i M: pro-2

410
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23.4.15 Proposition number of embedded subclause

the man, gave her a flower.
prn: (1) because he loves Mary prn: (2-, 1)
prn: (2, 1)
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23.5 From SLIM semantics toSLIM pragmatics

23.5.1SLIM semantic representation of example 23.4.1

the man gave
[sur: [sur:
syn: (SNP) syn: (V)
[ P: (sg def) [ P: (past tense) ]
c. {MOD: } c. {MOD: }
" | VERB: give " |NP: {man, Mary, flowey
sem: sem:
y [prn: <1>} y [prn: (1) }
S lid: 1 " |epr:1 bec2
i | M: man i | M: give |
Mary a flower
[sur: [sur:
syn: (SNP) syn: (SNP)
P: (sg name) [ P: (sg indef)
c. {MOD: } c. {MOD: }
" | VERB: give " | VERB: give
sem: sem:
y [prn: <1>} ' [prn: <1>}
" lid: 2 " lid: 3
i | M: Mary i | M: flower
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because loves he her
[sur: ] [sur: ] sur: ]
syn: (V) syn: (SNP) syn: (SNP)
[P: (3sg, present tense) | [P:(nomsg) ] [P: (obl sg)
c. [I\/IOD: J c. [I\/IOD: } c. [MOD: }
" |NP: pro-1, pro- " | VERB: love " | VERB: love
sem: sem: sem:
' [prn: <2—,1)} ' [prn: (2-, 1)} ' [prn: <2-,1)}
" |epr:1 bec2 “lid: 1 " lid: 2
i | M: love 117 i | M: pro-1 11g i | M: pro-2 119

23.5.2 Components of meaning

e Compositional semantics (sentence semantics)

1. Decomposition of input into elementary propositions.
2. Functor-argument structure within an elementary proposition.
3. Extrapropositional relations among elementary propositions.

e Lexical semantics (word semantics)

1. Properties and M-concepts of woplets.
2. Extrapropositional relations between word types by meaabsdlute propositions
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23.5.3 Embedding 23.5.1 into the contextual word bank

reading in
base forms linguistic tokens example 23.4.1
(owner records) (member records) /

flower /. .

language-based
word bank Ve

pragmatic interpretation
|

contextual
word bank
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23.5.4 Contextual reconstruction of language information

flower [flower]

give [gave]

[because Iovells]

N

man [man]
|

love i
Mary i

flower [ﬂO\vNér]

give [give] ¢ o
TE | .~ [because love]

love
man

Mary
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